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olding Large Card Cylinders 


Ingenious Flask and Pattern Rigging in Connection with Jolt Machines and Sand 
Handling Equipment Applied to the Production of Large Cylindrical 
Castings Used in the Textile Industry 


OTTON fiber is prepared for the 
loom in an ingenious combing de- 


shown in section in Fig. 7, 


vice, 
and known in the trade as a card 
or a carding machine. The fibrous 
material enters at the left and 


passing under the small cylinder is car- 
ried on to the outside of the large cylin- 
der, commonly known as the card cylin- 
card, 4 feet 


der, or more briefly, the 
















FIG. 1—BAY OF THE FOUND- 
RY SHOWING SHAKEOUT 
MACHINE IN THE FORE- 
GROUND FIG. 2—FLASKS AND 
CORE ARBORS WITH BEAMS 
EMPLOYED IN HANDLING 
THEM WHEN ASSEMBLING 
THE SECTIONS OF THE CORE 


BY H. R. SIMONDS 


4- foot 


with a cloth 


diameter and presenting a face 


The entire face is covered 
base, known as card clothing, filled with 
catch the fiber 
and carry it around in the shape of a 
thin fleece. A 
clothing is carried on an endless chain 


bristles which cotton 


second strip of card 
T-shaped pieces of cast 
flats, each 4 feet 


approximately 1% _ inches 


made up of flat 


iron, known as long 


and wide. 








Each complete card is with 


110 of 
in large 


equipped 
heir 


and of an 


these strips. production 


quantities, abso 


lutely uniform size, weight and shape, 


presents an interesting foundry prob 


lem. 


The large cylinder, as shown in the 


illustration, Fig. 7, travels in a_clock- 
wise direction. The card clothing is car- 
ried on the chain of flats in the sam« 
direction, but at a slower speed Phe 
tips of the little bristles are set to 
within 0.0l-inch of each other where 
the chain of flats approaches the upper 


surface of the cylinder, or along the 


are of the circle where the two piccees 
of card clothing pass each other. It 
is interesting to note that the — entire 


cal ding ma 
150 


a day, must pass through this 


cotton fleece output of a 
chine, amounting to approximately 
pounds 
small space. 


The large cylinder makes 165 revo 
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Bit a in 
FIG. 3—BELOW—THE STOCK 
YARD IS SERVED BY A 
BRIDGE-TYPE ELECTRIC 
TRAVELING CRANE—NOTE 
THE CHARGING PLATFORM 
EXTENDED UNDER THE 


CRANE RUNWAY 


o 
Mi! REC 





}.. 4. gf 

Spe. Pee 
x tees 
‘eet 





FIG. 5—ABOVE—SUCCESSIVE 

STEPS IN ASSEMBLING A 

CYLINDER MOLD ARE SHOWN 

FROM RIGHT TO LEFT—NOTE 

THE FLASK BEING HANDLED 
BY A CRANE 








FIG. 4—BELOW—AN OVERHEAD 
TROLLEY TAKES THE CASTINGS 
FRUM THE ROUGH CLEANING 
ROOM TO THE PICKLING TANK 





FIG. 6—ABOVE—COREBOX WITH ARBOR IN PLACE 

ON JOLTING MACHINE—NOTE THE TROUGH 

WHICH DELIVERS THE SAND FOR FILLING THE 
COREBOX 
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were rammed by hand a complete pat- 
tern was employed with the ribs in four 
to their 


sections, attached by pins 

proper position on the interior. The 
drag was rammed full of sand and 
scraped off flush with the joint. The 
pattern was lowered on to this prepared 
bed, the cheek flask was set on and 


the core and cheek were rammed at the 


same time. Usually a larg block, or a 
suitable ring, was placed in the center 


to reduce the amount of sand required, 


The cope was rammed and lifted off. 
Then the pattern ring was drawn, after 
which the cheek was lifted. The core 

















SECTIONAL VIEW OF 
MACHINE 


FIG. 7 CARDING 


minute and must be mounted 
that the the 


card clothing which it carries does not 
from the true 


lutions a 


so accurately surface of 


vary more than 0.001-inch 
circle. A second and smaller cylinder 
may be seen at the right of the same 


card 
This 


cotton 


with 
surface. 


also 
the 


removes 


illustration, provided 
outside 
the 
fleece and carries it around to a device 
at the right which the film 
from the and allows it to be 
twisted carried in the form of a 
loose cord up to a coiling reservoir at 
the extreme right. 

The foregoing simply is a brief de- 
scription of the manner in which a card 
functions and indicates that the 
ous castings must conform to exacting 


clothing on 
cylinder combed 
separates 

bristles 


and 


vari- 










































































FIG. 8—SECTIONAL VIEW OF CORE 
ARBOR SHOWING HOW LIFTING 
HOOK IS LOCKED IN PLACE 























FIRST BEING 


and rigid specifications. The manner 
in which the large cylinders are made 
at the new foundry of the Saco-Lowell 
Shop, Newton Upper Falls, Mass., is 
typical of the highly specialized equip- 
ment required for their rapid and eco- 
nomical production. 


Castings Must Be Clean 


One of the cylinder castings in the 
the and pro- 
interior 


rough, plain on outside 
vided with five 
about 1 foot apart, is shown in Fig. 12. 
The cylinders are finished all over on 
the outside face and also on the inside 


ribs spaced 


of the two end ribs and when complete 
must be balanced to run without vibra- 
tion. In essential that 
the weight of the castings be kept to 
a minimum to reduce inertia. 

From the foregoing it is apparent that 
a high degree of foundry skill and also 
accurate flask and pattern equipment 
are required for the successful produc- 
tion of these thin cylindrical castings 
4 feet in diameter by 4 feet long. 
The problem of making the mold is 
extent by 


addition it is 


complicated to a_ certain 
the presence of the interior ribs. 


Originally when these cylinder molds 


FIG. 9—ROW OF CARDING MACHINES SET UP. NONE ARE 





SENT OUT WITHOUT 


ASSEMBLED 


remained standing on the drag and was 
not disturbed. The ribs remained in the 


core when the cheek was removed and 


later were taken out by the molder 
during the process of slicking and fin- 
ishing the mold. The cheek and cope 


were returned to place, the runner made 
up and_ the Under 
this system the output was one cylinder 
With the change in 


casting poured. 
per man per day. 
methods recently adopted and shown in 


the various accompanying illustrations, 


the output has been raised to three 
cylinders per man per day. 

Successive steps in the formation of 
a cylinder mold are shown in Fig. 8 


the 
that 
four 


By referring to the drag mold at 
right it may 
the 


spaced, 


extreme be noted 
the 


gates, 


iron enters mold through 
connecting a 


The 
through 


equally 
central runner with the lower rib. 
runner is continued 
each of the 
through the cope where it 
with iron from a suitable pouring basin. 


central 


core sections and also 


is supplied 


The component parts of the mold 
are made on four jolt-ram, stripping- 
plate molding machines made by the 
Herman Pneumatic Machine Co., Pitts- 


burgh. The machines are arranged in 
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THE LADLE TO THE MOLDS BUT 


IRON 


CRANEMAN NOT ONLY TAKES 
ALSO POURS THE 


FIG. 10-—-THE 


a row close to the columns supporting rest directly on the bottom face of the 


the reof. Thus the drags are made on corebox. The bottom face of the arbor 


one machine, the copes on a second, and the top face of the four lugs are 
the cores on a third and the cheeks 
on the fourth. The cope and drag 





practically are alike, the only difference 
being that the gates are in the drag. 


If necessary, one machine may be 





adapted to ramming either copes or 
drags by providing detachable gates on 
the The 


on all the and 


pattern plate. joint surface 





flasks arbors are ma- 
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machined accurately and furnish a defi- 
nite and solid bearing for each section 
of the core. The four lugs are drilled 


and the arbor is located in the corebox 


by four suitable pins projecting from 
the bottom. These enter the four 
drilled holes. Extending through the 
lugs these same holes serve to locate 


the core sections on top of each other. 


Loose pins are employed for the pur- 


pose and are withdrawn after the core 


section has been lowered into place. 
Special Type Beam 


the has been 


corebox, air is 


After rammed in 
the the 
stripping cylinder and actuates a plun- 


core 
admitted to 
ger which pushes the completed core 
the 
picked up by the crane equipped with 


up and out of box. It then is 
the special type beam shown attached 
to the arbor in Fig. 2 and placed on the 
drag. Detail of the by which 
the small sling hooks engage the arbor 
Fig. 8. The hole in the 
arbor lug is chambered and the shoul- 


method 
is shown in 


der provides a gripping point for the 
hook on the sling. The bleck, E, provided 
with a slides 
After 
the hook has been dropped into the hole 
the little block is 
behind it, thus 


downward projecting toe, 


easily up and down on the sling. 


down 
the 


allowed to slide 


forcing the point of 











thus assuring a cor- 
the put 


accurately 


when 


chined 





rect assemblage mold is 














together. Bottom plates remain per- 





manently on the floor where they have 


been carefully leveled. The distance 












between the core and the wall of the 


cheek is only 34-inch and therefore it is 


essential that the core should be plumb 


to facilitate lowering the check 










Jolt Drag Flask 


The only difference between the drag 
and cope flask is that four gaps are pro- 


vided on the face of the drag bars 
to clear the gates on the pattern. This 
feature may be noted in Fig. 2 where 


the drag flask is shown on the right, the 





cope flask to the left and two of the 
core arbors in the center. The drag 
flask is placed on a _ jolting machine, 


filled with sand from an overhead hop- 
It then is picked up -by 





per and jolted. 
the crane, rolled over and lowered onto 


a bottom plate. 


The corebox and 
arbor Fig. 6 
The wings of the arbor are provided 
sand and 





core machine with 





shown in 








in place is 


bottom with strips LOCATED ABOUT 


on the 

































FIG. 11—THE RAMMING TABLE OF THE MACHINE FOR MAKING THE CHEEK IS 


18 INCHES BELOW THE FLOOR LEVEL 
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CYLINDER 


12—ONE OF THE 
CASTINGS 


FIG. 


hook preventing 
it from slipping during subsequent han- 
dling. After the set in 
place in the mold the little block is lifted 
thereby permitting the hook to be backed 
away from the shoulder and removed. 

A clearance of 4 inches is allowed be- 
tween the points of the arbor wings and 
the face of the corebox, an arrangement 
greatly facilitates removing the 
after the castings have been 

An open grade of New Jersey 
bond 


forward and effectually 


core has been 


which 
arbors 
poured. 
containing a 
found satisfactory in 


sand strong natural 


has been retaining 
its shape and holding up above the ribs. 
Blacking is brushed on the face of the 
drag and also on the face of the first core 
section, but the mold 
presents a bare sand face to the metal. 


remainder of the 


Cheek Is Vented 
The flask 


and 13, and also at the extreme left in 


cheek shown in Figs 11 


Fig. 5, is made up of two sections bolt- 


ed firmly 
provided with a pair of swivel handles 


together. Each section is 
and also a pair of half bearings which 
serve as guides in closing it down over 
the A wide sand strip, made in 
sections, is the 
edge of the flask to prevent the sand 


core. 


bolted on lower inside 


from sagging. Rows of %-inch holes 
spaced 3% inches vertically and 6 
inches longitudinally all around the 


flask provide free egress for the steam 
and, gas generated during the pouring 
process. 

The the cheek is 
rammed is located in a pit so that only 
a little over one-half of the flask pro- 
jects the floor where the 
ator stands and directs the sand around 
the pattern as shown in Fig. 11. It 
may be noted that the flask is a com- 
paratively tight fit with only a 4-inch 
space the flask and the 
pattern. The pattern is a plain metal 
cylinder closed at the top and bolted 
to the jolting table at the bottom. After 


machine on which 


above oper- 


sand between 


the cheek has been rammed air is ad- 
mitted to a cylinder at each side of the 
pit, as shown in Fig. 13, and a strip- 
the 


ping plate supporting cheek is 
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raised to a point that will clear the pat- 
tern. The attached 
through a 


crane then is 


suitable beam and pair of 
slings and the cheek is conveyed from 
the the 
where it is lowered into place over a 


Attention is 


machine to assembling floor 


drag and core. directed 
to the ingenious type of guide employed 
the cheek 
It is shown in several of the illus- 
but 
in Fig. 5. 
shaft 


for assembling and 


drag, 
cope. 
trations probably 


most distinctly 


resembling small 
the 


chined to a true half circle, are attached 


Castings 


bearings, with opening ma 
to opposite sides of each flask section 
The bearings on the drag are provided 
with hinged caps. The free end of the 
slotted to 


containing a 


cap is horizontal 


pin 


engage a 


slotted opening 


through which a flat wedge key may 
be driven and thus tightly grasp the 
lower end of the long 1%-inch guide 


pin, 

The molds are assembled in a straight 
line and poured from a ladle suspended 
that on a monorail. 
The device is shown in Fig. 10 with the 


in a cage operates 


ladle in front of the cupola spout. The 
ladle holds 1500 pounds of iron, suffi- 
cient to pour the largest cylinder. The 


cupola, pouring device and cranes were 
supplied by the Wheeling Corp., Har- 
vey, Ill., and the electrical equipment 
by the Sprague Electric Co., New York. 

After the casting is poured the flask 
is taken to the shakeout station in the 
floor shown near the foreground of Fig. 
Pneu- 


1, and equipped by the Herman 





9] 


Machine Co The flasks 
turned to the molding station, the cast 
taken to the 


matic are re 


ings are cleaning room 


and the sand falls on to a conveyer belt 


the first step on its return journey to 
the molding machines It is aerated 
and riddled and deposited in a_ large 
bin from which later it is discharged 


on to another that serves the 


bin located 


conveyel! 


above each molding ma 


chine. An unusually comprehensive sand 


handling system has been installed in 


this plant. The castings have been seg 


regated into groups and each group 


has its own individual sand _ service 
directed to that portion of the molding 
floor on which each group is made. In 
this 


sand specifically 


manner it is practical to prepare 


for any group of cast- 
that the 


sand prepared for one class of castings 


There is no danger 


ings. 
may be deflected and find its way into 


the bin containing the sand for any 


other class. 
Taken to Cleaning Room 


After the loose sand has been rapped 
from the cylinders they are picked up 
Fig. 4 


and taken to the cleaning room where 


by a trolley hoist as shown in 


they are lowered into a long shallow 


filled to a 
inches with a pickling solution, 


about 3 
Each 


casting in turn is lowered into one end 


trough depth of 


of this vat and by the time it has been 
the the 
face has been submerged about 25 


rolled to other end entire sur- 


times 
From the pickling room the cylinders 

















FIG. 13 


AFTER THE 


CHEEK IS 
CLEAR OF 





RAMMED 
THE 


THE STRIPPING 
PATTERN 


PLATE LIFTS IT 
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ARE 
ABOUT 3 


CYLINDERS 
CONTAINING 


THE 
TANK 


FIG, 14 


are conveyed to the machine shop where 


designed for the 


machines specially 


purpose prepare the castings rapidly 


and economically for final assembly in 


the complete carding machine. Five 
cutters are employed simultaneously to 
face the cylinder in these power-driven 
tools. Thus the ma- 
chined in one-fifth the time that would 
be required with one tool in the ordi- 
After the castings are ma- 
are polished in automatic 
taken 


castings can be 


lathe. 
chined they 


nary 


grinding machines and then are 
to the assembling room where the com- 
plete carding machine is set up and pre- 
pared for shipment to practically any 
part of the world where cotton cloth is 


manufactured, 


In this room, one view of which is 
shown in Fig. 9 and which is claimed 
to be the largest of its kind in the 


machines are 
tested 


rows of 25 
erected at time. They 
under operating conditions before they 
are dismantled for packing. 

The improved method of producing 
the cylinder castings forms one link in 
a long industrial chain made up of 
many similar links that has been intro- 
duced in this new plant and which func- 
good chain 


world, two 


one are 


tions powerfully, as a 
should, in pulling up production and 
in pulling dewn operating costs. 


Tunnel Contract Is Let 

A contract for preliminary work on 
the huge passenger and freight tunnel 
to connect Staten Island and Brooklyn, 
has been let by the city of New York 
to Patrick McGovern, Inc. It 
for the construction of the Brooklyn 
shaft and other work at a cost of 
$494,538.75. The shaft is to be located 
at the foot of Sixty-eighth street and 
Shore road, Bay Ridge, Brooklyn, and 


calls 


ROLLED 





FROM 
INCHES OF 


END TO END IN 


PICKLING SOLUTION 
ground is to be broken within six weeks. 
Che tunnel 
for two under the 


complete plans provide 


tubes Narrows, be- 


tween Staten Island and Brooklyn, one 


for east and the other for westbound 


passenger and freight trains. It will 


be the longest underwater tunnel in 


the world and will extend two miles 
from shore to shore, but the total 
length of the tunnel will be consider- 


A SHALLOW 
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than two miles. The 
Staten Island shaft will be constructed 
at St. George, near the present ferry 
landing, and there will be connections 
with the new municipal piers at Staple- 
and Ohio 
will 


ably longer 


with the Baltimore 
Brooklyn the tubes 
with the Fourth av- 


Island 


ton and 
railroad. In 
have connections 
enue subway and Long railroad. 


Trade Customs Attract 
Favorable Notice 


customs 
time Ohio 


State Foundrymen‘s association is prov- 





code of uniform trade 


The 
adopted some ago by the 
ing of value to its members and is at- 
tracting attention from other organiza- 
tions. This code, presented in an ac- 
companying illustration, has for its ob- 
ject standardizing practice in the sale 
of castings. Many members have print- 
ed these trade customs, as shown on 
the back of their quotation blanks, let- 
and other stationery which 
goes to its customers. 

Recently an officer of the New Eng- 
land Foundrymen’s association request- 
ed the consent of the Ohio Society to 
The lat- 


ter organization has the material shown 


terheads 


adopt the code in its entirety. 


printed in attractive form and supplies 
copies to its members. 





Uniform Trade Customs 
As Adopted By 


The Ohio State Foundrymen’s 
Association 


SS ae 


ATTERNS to be in condition to make 
castings of the quality and quantity 
required. 
(CORRECTNESS of patterns and core 
boxes to blue prints rests with cus- 
tomer. 
[f patterns require stopp!ng-off or skeleton 
patterns are furnished, an extra charge 
will be made. 


ANY expense due to incorrectness of 
patterns and core boxes shall be borne 
by customer. 


EPAIRS and changes in patterns by 

customer's order at expense of cus- 
tomer 

ATTERNS to be painted in three colors 


showing core-RED, machine surface- 


YELLOW ard rough casting-BLACK. 


Att patterns. core boxes and loose pieces 
thereof should be properly numbered 
for identification. 


Au freight, drayage, boxing and crating 
to and from foundry on patterns, at 
expense of customer 


FOUNDRY not responsible for loss of or 
damage to patterns by fire and theft. 





PATTERNS not in use for a period of 
six months may be subject to storage 
charges. 


DEFECTIVE castings to be replaced by 
Foundry free of charge if reported with- 
in a reasonable time. 


FrOUNDRY not responsible for any ex- 
pense incurred by customer on defective 
castings. 


LAIMS for error in weight or number 
to be made within five days after re- 
ceipt of castings. 


BOXING. crating or bundling of castings 
not specified in contract are at the ex- 
pense of customer. 


Alt castings are sold as rough castings 
F. O. B. Foundry unless otherwise 
stated. 


[N case customer requires special produc- 
tion service to secure quick delivery. an 
extra charge shall be made. 


USTOMER to be charged with cost of 
cores and moulds discarded due to 
change in patterns cr core boxes. 


Alt changes in orders of any description 
must be made in writing. 
FOUNDRY shall not be liable in damages 
for failure to deliver, caused by strikes, 
differences with employees, accidents at 
foundry, or other causes beyond their 
control. 
CANCELLATIONS of orders are to be 


by mutual consent only. 


UNLESS otherwise agreed, quotations are 
for acceptance within 30 days. 








UNIFORM TRADE PRACTICES HAVE BEEN SET FORTH AND PRACTISED BY 
OHTO FOUNDRYMEN 





How To Enamel Stove Parts 


Material Is Prepared by Pickling or Sandblasting—Enamel Is Sprayed on the 
Work by Air Guns—After the Coating Is Dried the Castings 


MPROVEMENTS in enameling dur- 
ing the past 10 years have been more 
in line of adding refinements than 
of introducing any radical changes in 
Methods of applying the 
improved, the fur- 
efficient 


procedure. 
enamel have been 


naces have been made more 
by improving 
ducing means of controlling tempera- 


limits, and drying 


combustion and intro- 


tures within close 
apparatus has been redesigned so ‘that 
the time element is an almost neg- 
ligible ‘factor. Material handling equip- 
ment has played an important part in 
placing enameling departments on a 
production basis. 
Within the years 

growth of the enameling industry has 
parts, table 


past few the 


been remarkable. Stove 
tops, 


tomobile 


barber chairs, refrigerators, au- 


engine manifolds, sanitary 
ware, kitchenware, waterheater jackets, 
sheet 


being 


other 


gray 


products of 
are 


and many 
steel and 
enameled. 


iron now 
One of the most recently completed 
country is 
Range Co., 


enameling plants in the 
that of the Wrought Iron 
St. The equipment and meth- 


this 


Louis. 


ods employed in new plant are 


especially representative of modern 
practice because sheet steel as well as 


The 


designed 


castings are handled. enameling 


department was andthe 


Are Heated in an Oven 
by the Ferro 
Cleveland. 
the 
enameling. 


erected 
Co., 


involves 


equipment 
Enamel Supply 
The first 
ation of the 
In the case of sheets, a pickling proc- 
ess is all for- 
cign matter and to insure a clean sur- 
the The are 
acid-proof metal 


step prepar- 


material for 


employed to remove 


face for enamel. sheets 


placed in baskets, 
shown in the center of Fig. 1, which 
are immersed in acids in the pickling 
tanks the windows at 
the right of the illustration. Each of 
these 110 x 36 x 36 
deep, and is constructed of 4-inch cy- 
press. A 33 1/3 solution of 
muriatic Baume 


per 


shown under 


tanks is inches 
per cent 
18 degrees 
hot 


acid at 
solution of 


cold 


or a 6 cent sul- 


acid usually is employed for 


After leaving 


phuric 
he acid 


tank, 
tank 
tank 
finally to the 


the left of 


pickling. 


? 
the work goes to a cold water 


rinsing, then to a hot soda 


neutralizing, 


for 
for and 


dryer which is shown at 
Fig. 1. 

The 
48 x 30 x 30 
an overhead conveying system 


baskets, which are 


pickle 
inches, are handled by 
equipped 
lit 
The 


with air hoists for lowering and 


ing them to and from the tanks. 
bed ol rolls 


the 


dryer is equipped with a 
to facilitate the movement of 
kets. 

Castings are prepared by sand blast 
the Pang 
Md., being 


bas- 


ing, the equipment, built by 
Corp., 


born Hagerstown, 


fig. 1 (Left)—Pickling de 
partment, showing pickling tanks 
at the right, acid-resisting bas- 
kets in the center, and 
heated dryer at the left. Steel 
sheets are prepared for enamel 


ing pickling 


Stcam- 


by 


Fig. 2 (Above )—Castings are 
cleaned prior to the enameling 


operation by sand blasting 



































( \4 


Fig. 3—After being 
sprayed with enamel, 
castings and sheets are 
placed in this dry room, 
in which a temperature 
of 120 degrees Fahr. is 
maintained 
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by an exhaust fan. The enamel is kept 
in overhead. pails, and flows through 
flexible tubes to air guns, where it 
is joined by currents of compressed 
air at a pressure of about 40 pounds 
per square inch. This is sufficient to 
force the enamel through the gun so 
that it emerges in a fine spray. The 
work revolves slowly on turntables in 
the booths. Each gun uses. about 
7% cubic feet of air per minute. 

The sprayed articles are taken to 
the dry room, shown in Fig. 3, in 
which a temperature of about 120 de- 
grees Fahr. is maintained by forcing 
a current of air through a manifold 
of steam coils. 

Perhaps the most important step of 
the process is that of burning on the 
enamel. At present six furnaces are 
employed for this purpose, but pro- 
vision has been made for more when 
conditions require expansion. Fig. 8 
is a front view of the furnaces; Fig. 





Fig. 5—S praying 
booths, in which the 





work mounted on turn- 
tables, is sprayed by 
enamel issuing from air 
guns. The enamel is 
supplied from pails sus- 











Fig. 4—A_ close-up 
view of one of the fur- 
naces, showing arrange- 
ment of work chamber 








pended above the booths. 

An exhaust system 

serves the battery of 
eight booths 











shown in Fig. 2. In this type 
sand blast chamber, manual handling 
of the abrasive is eliminated. Spent 
shot and disintegrated molding sand 
passes through the floor gratng to 
an elevator which carries it to a sep- 
arator. The clean shot is delivercd 
for use, while the waste is discharged 
to a refuse bin. The room, which is 
clear of apparatus, is 7 feet 6 inches 
square. Fresh air is introduced 
around the base and the dust laden 
air is carried off through a_ ceiling 
hood. 

After having been cleaned, the cast 
ings or sheets are taken to the spray- 
ing room, shown in Fig. 5, which. is 
equipped with eight spraying booths. 
ach booth is 4 feet wide, 4 feet high 
and 30 inches deep, and has a tapered 
back wall leading to an exhaust pipe. 
The eight booths are connected to a 


single exhaust system which is served 


of 
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4 gives a good idea of the muffle ar- 
rangement; and Fig. 7 shows the rear 
or firing side. The clay muffle tile 



























was manufactured by the Massillon 
Refractories Co., Massillon, O., and 
the furnaces were built according to 
the design of the Ferro Enamel Sup- 
ply Co. Four of the six furnaces 
were recently equipped with carbor- 
rundum muffles and “V’"-type bot- 
toms. 

Each furnace is constructed some- 
what on the principle of the early coal 
ranges. The heat rises from the grates 
in the rear to the space in the walls 
of the oven. The heat radiates through 
these walls into the work chamber. 
which is 52 inches wide and 10 feet 
deep. 

The castings or sheets are sub- 
jected to a temperature between 1200 
and 1700 degrees Fahr. for from two 












Fig. 8 Charging side 
of the furnaces. The 
forks which convey the 
work into the work 


Fig. 7—Firing _ side 
of the furnaces show- 
ing the sturdy construc- 
tion of furnace walls 


chambers are suspendcd 
from four-wheel car- 
riages running on over- 
head tracks 

Fig. 6—A corner of 
the mill room showing 


mills in which enamel 
is ground and mixed 






to seven minutes. Recording pyrom- 
eters are used to keep an accurate 
check on temperatures. The design 
makes it necessary to use a muffk 
tile having the greatest possible heat 
conductivity that will not weaken at 


the high temperature. The flue spac: 
outside of the muffle wall is about 6 
inches wide. The outer wall is lined 
with a 9-inch course of high grade firs 


brick which resists the flame action 


. 0 
N its 


A 9-inch course of insulating bri 
between the firebrick and the ordinary 
red brick which forms the outer se¢ 
tion of the wall. The entire furnacs 
is reinforced with stays and rods. Each 
pair of two furnaces is served by 
single 50-foot stack. 

While in these furnaces, enameled 
castings are supported on racks formed 
of links made of a heat-resisting alloy 
of nickel and chromium. When sheet 
steel articles are being burned, the 
links are suspended crosswise in th 
furnace to support bars placed length- 
wise. Forged points of a chromium 
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bars 
The 


with 


inserted in these 


nickel 


to support 


alloy are 
the 


these 


enameled ware. 


use ol alloys does 
the 


which 


away 


excessive warping and _= scaling 
attended the 


steel equipment in 


use of common 


iron or earlier fur- 


naces. The spraying and burning proc- 


repeated several times, ac- 


Molding and 


MONG the 


problems 


ess 1S 


difficult castings 
arising from the de- 
attributed to the 
war were the large wheel castings shown 
The 
diffi- 
prac- 
diffi- 
from 


many 


mands directly 
illustration. 
many 
day 
the 
free 


in the accompanying 
production of these offered 
arising in 
the 
culties was to obtain castings 


culties not every 


tice. Probably worst of 
checks, and pouring so large a casting 
of such light metal Nowhere 
was this casting more than 1 inch thick, 
while the the out- 
side edges were only % inch thick. These 


section. 


lighter sections at 


casting made of basic open-hearth 
steel, with the addition of a certain per- 


poured 


were 


centage of titanium and were 


extremely hot. They were subject to the 


most rigid specifications. 


The 


os ray sed ot 


government 


molds made in 
the 


mixtures to 


entire were cores, 


usual silica sand and 


compound which was added 
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cording to the thickness which is re- 
quired. 

Each furnace is equipped with a fork 
overhead track as 
Fig. 8. The carriage 
26-inch each roller 
bearings. The fork is suspended from 


the carriage, and as the wheels move 


which runs on an 


shown in has 


four wheels, with 


BY W. H. ROESNER 


a large percentage of sawdust, previously 
well with the 
cores from swelling out of shape while 
The rodding of the 
was attention 
so none of them would obstruct the prop- 
er shrinkage of the metal, which was ap- 


proximately 2 inches. 


soaked water to prevent 


in a green state. 


cores also given special 


The entire mold was composed of 59 
drag and 7 cope cores which 
formed the spokes; the center core; 28 
outside segment cores forming the lugs; 
a center cover core; 
cores through which 
filed, built up 
popoffs. 


cores; / 


a center hub core; 


and 14 rim cover 


a number of slots were 


later for heads or 

A spindle base was first set. A level 
bed then the foundry 
floor, a collar having been slipped 
the spindle to leave the impression for 
the When this had 
been completed the drag halves of the 


was swept up on 


over 
print. 


center core 











EXPERIMENTAL TANK WHEEL 


MADE 





IN A MOLD FORMED OF CORES 
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forward, the fork blades are projected 
After the fork is in 
blades are 


into the furnace. 
the the lowered 6 
inches, which alloys the links or points 
supporting the the 
This and it 
withdrawn 


furnace, 
work to rest on 
the 
without 


fork, 
disturbing 


muffle. frees 
can be 


the work. 


Casting Large Steel Wheel 


cores forming the spokes were set, us- 
ing a gage on the sweep to make sure 
that all cores were set to a_ true 
circle. The cope the’ spoke 
cores were lowered into position, check- 
them with the gage 
the drag section. The joints at the hub 
then luted with 
silica flour 


halves of 


ing same used on 


and outside rim were 


a putty composed of 
with 


mixed 


strong molasses water. 

The outside core segments forming the 
wheel lugs then were set in their correct 
tight the spoke 


already in place, and the 14 cover cores 


position, against section 
laid over the openings forming the rim. 
Large flask next were 
placed around all; to the desired height, 
the space the out- 
side rim cores then was rammed solidly 
with the 


steel rings 


between these and 


regular heap sand. 

After setting the center core, the cen- 
ter cover which filed 
out previously for a placed 
in position. The 
sufficient 
the 
rim 


core, had _ been 
head 


mo!d 


was 
was weighted 
with resist 


small 


weights to 

metal the 

were up, as 
A pouring 
cup was placed on the latter. Metal was 
poured through this from a 10-ton bot- 
tom-pour until it 


down 
the 
heads on 


head of and 
the built 
the larger head on the hub. 


was 


ladle overflowed. 
The molds were set up under a swing- 
not to tie up the 
larger that this 
crane could be used to remove the weights 
almost immediately after and 
to break up the cores forming the spokes 
by hooking into the lifting eyes placed 
in the cores for that purpose. 

When the 


ing jib crane so as 


traveling cranes; also 


pouring 


cooled  suffi- 
ciently it was the cleaning 
The surplus was knocked 
off and the casting thoroughly sandblast- 
ed. The left 
in place it was an easy matter to sweep 
up another and get 
the next set of for another 

After the heads removed 
an oxyacetylene torch casting 


had 
removed to 


casting 


floor. sand 


spindle seat having been 
bed ready to set 
cores mold. 
with 
was 


were 
the 
chipped or finished, and then thoroughly 
annealed to give it the physical proper- 
ties required. 

The machine casting, shown in the ac- 
companying illustration, weighed approxi- 
mately 3200 pounds and was about 9 feet 
in diameter. 














Molding Flanged Bushings 


Advantages and Disadvantages of Molding with Flange Up or Down Are Dis- 
cussed—-Different Kinds of Gates Illustrated—-Aluminum Bronze Re- 
quires Heavy Risers and Must Be Cooled Quickly 


J HEN patterns for bushings 
W have a wide flange at the one 
end, as is shown in Fig. 3, they 
are most conveniently molded with their 
length vertical in the case of castings 
of red brass or gunmetals. This illus- 
tration shows two ways of making them; 
namely, with the flanged end up or with 
the flanged end down. It is frequently 
a matter of importance which end it is 
decided to place up for the results 
may differ materially. As will be later 
shown, the safest way of molding is un- 
doubtedly with the flange down, and the 
quickest way is with the flange up. No 
advantage is secured by the latter meth- 
od as far as speed of molding is con- 
cerned, unless the gate is made in the 
cope and is connected straight into the 
flange at the parting of the drag. How- 
ever, when so made the metal has to 
drop into the mold, splashing instead of 
gently rising from the bottom, and _ this 
action accentuates such difficulties as 
scabbing, cutting and burning away of the 
sand composing the mold. 
When the metal is poured rather cool, 
another serious source of loss may ap- 
pear taking the form of a crack, or 


BY CHARLES VICKERS 


shrink in the angle formed by the junc- However, as a_ rule, the  flange-down 
tion of the flange and the body of the method will produce the greatest  per- 
casting. This defect is due to a separa- centage of good castings. 

tion of the two parts of the casting dur- Fig. 3 shows six methods of gating 


ing solidification 


time when it is weak; the flange is hung — scribed is shown at A. This is the easiest 


up by the broad 
of sand which it 


free to settle as it shrinks and becomes molds only because of its deep drag. 
smaller. The two parts being unable The sprue which is made large to act 


to move as a unit 


and a crack is the result. The edges shape, and the gate is a channel cut into 
of the crack m: 


thus form what 


or shrink. Whether any or all of the de- way of making such a casting, and a 
fects mentioned are found in castings molder inexperienced in the vagaries of 
molded flange upward will depend largely bronze would regard it as a_ matte: 
upon the properties of the sand used for of course. However, a casting of bronze 
the molds. If it is refractory, permeable does not mean something of the general 
to gases in a high degree, and strongly shape of the pattern furnished; not only 


adhesive, little, if 
experienced, but 


may occur. The best way to make such but when cut with a tool it must finish 
molds, as far as the position of the pat- free from mysterious little specks or 
tern is concerned, 
individually decided after a consideration with all these requirements and also mold 
of past experiences with the supplies the easiest way, there must be a com 
and equipment of 
where such castings are to be made. built of free-venting sand, strong and 

































of the metal at a such castings. The method just de- 
surface of the ledge method, as the mold is made in a two 
rests, but the body is part flask which differs from ordinary 
are forced to separate as a feeder, also is short and of simple 


1y draw inward and_ the edge of the flange. The core is eas- 
is known as a draw ily centered in place. It is the obvious 


, 
if not, heavy losses skin, free of sand holes however small, 


any, trouble may be must it be true to pattern, smooth « 


is a matter to be small holes under the skin. To comply 


the particular shop bination of clean and hot metal and molds 
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FiG. 1—-A HEAVY RISER IS PUT ON THE 


CASTING WHEN MOLDING ALUMINUM BRONZE FIG. 2—FLANGED BUSHING 


MOLDED IN A 










BUILT-UP FLASK 
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QS 


refractory cnough to withstand the cut- 


ting action of the hot metal. Such a 
combination is not impossible, but 15 
found less frequently than it should be. 
This is the reason method 4 Fig. 3, is 
seldom the most economical to use. 

The method shown at B, Fig. 3 is 
better as it considerably modifies the cut 
ting action of the metal by using a sprue 
to convey it to the lowest part of the 
mold cavity. It is important this sprue 
be of small diameter. One the diameter 
of a broom. stick, or about 1% inches 
in diameter, will run a large and heavy 
casting. It is a common error to make 
the diameter of such a sprue so large 
that it is impossible to keep it filled 
with metal. If it is not kept filled 
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will be ob- 


It 


with such an ar- 


function. 


pt mre 


to 
when 


gate begins 
vious that 


rangement the metal should not be teemed 


faster than the bottom gates will carry 
it, otherwise, it would fill up the sprue 
and enter by the upper gate. This idea 
of sprue and riser combined is a good 
one but the combination must be made 
so the metal has to first pass through 
the bottom gates, which is accomplished 
by sloping the approaches to the top 
of the small sprue so the flow will be 
downward. One advantage is that the 
top gate enters hot metal into the top 
of the casting, and hot metal feeds 
better than cold metal, reducing danger 
of shrinks and cracks. With a gate as 


illustrated at B and E, Fig. 3, any defects 
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FIG METHODS OF GATING A FLANG 
ONE WITH FLANGE DOWN AND 

the metal drops and splashes just the 

same as it would if dropped into the 


casting, with the result that sand is cut 


from the sides and bottom of the sprue 
and is washed into the mold. 

As to the exact size of the sprue it 
is advisable to use in such situations; 
one a little under an inch in diameter 
will turn out cleaner castings than one 
over an inch in diameter, for if the metal 
is poured too cool to run the casting 
when using such a= sprue, it is too 
cool to produce a sound casting, no mat- 
ter how large a sprue might be used. 
With the method shown at B, the feeder 
is placed on top of the sprue and is an 


extension of the latter considerably larger 


in diameter. It is connected to the sprue 


by a taper to form a funnel to guide 
the metal into the sprue and insure its 
flowing into the mold from the bottom 


until it reaches a point where the upper 


ED BUSHING—NOTE THE TWO TYPES, 
THE OTHER WITH FLANGE UP 
that might arise, due to filling of the 


upper part of the casting with cool metal, 


are obviated. 


The only fault to be found with 
method B, is that the flange is upper- 
most, and as nothing in molding costs 
is thus saved over method E, the latter 
method is the better to use. The same 
remarks apply to method C, as this mold 


would be made the same as B except that 


the riser is made independent of the 
sprue to avoid the slight chance of metal 
entering by the upper gate as used with 


B or E. In preference to method C it is 
advisable to use method J’, as it costs no 
more to make the molds for the latter 


method which is more certain to produce 
good results. 


The method D has nothing to recom- 


mend it, and there are reasons why it 
should never be used. Chief amongst 
these is that the fall of the metal down 
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be 


overhanging 


to 
part. 


would almost certain 
the 


while it 


the mold 
flange 
the 


methods A 


damage 


is made with flange 


Thus, 


downward, of the two and 
DD. the 
OF 
3. E 
| 


erat 


former is to be greatly preferred. 
the six methods illustrated in Fig. 


and J 


rule, 


the best as a 
is to 


it en- 


are gen- 


and of these be 


over F*, chiefly because 
to be filled 


uniform 


preferred 


the mold with metal 


ables 


of a more temperature, thus 


promoting a more equal shrinkage. 


Methods 
l and E, 


a mold 


Contrast Molding 


thods 


making 


Contrasting molding m« 


the operations involved in 


are as follows; the paitern may cr 


if 


may 


detachable core prints, not 
to 
be cut in the follow board to permit 


to 


have 


a match 


not 


has be used, or a hole may 


the rest § idly 
The 


the he ard, or 


he face of pattern 
flange 
the 
a flask is set over it and is then 


On 


thereon. pattern is placed 


down match, and 


half 


on 
of 
rammed with screened sand. top 
the flask 
deepeners to build up the drag until it 
the 


sand to bury the same. 


of part are placed upsets or 


allow room 
This 
filled, 
bed 
bottom board 
bedded 
r¢ y! led 


will contain pattern and 


for part 
then 


sand 


rammed with sand until 
off 


on 


is 
and a of 
that a 
can 
the 
now 


is struck level, 


scattered sO 
bottom 
perfectly flat, 
The 


is 


is 
be on 


mold 


plate 
then 


or a 
is 


over. flange is upermost and 


a joint made, This is accomplished 


hy pressing with the fingers to discover 


soft places which then are filled with 
sand. After the sand is rubbed in, the 
surface is either sleeked with a trowel, 
or is scrubbed with the palm of the 
hand filled with sharp sand, the latter 
being preferred. After the latter opera- 


tion a soft brush is used to sweep off all 
surplus sand, which leaves the joint ready 
for the sand. 

The cope half of the flask fitted 
in place over this joint and is rammed 


parting 


is 


with sand, and another board having 
been bedded on, the cope is lifted off and 
place aside. The sprue can be rammed 


in with the cope by using a round wooded 
it through with 
tube, either or after the 
cope has The pattern 
can now be drawn from the mold, after 
first with the 
contact with it, and rapping the pattern. 
The mold firmed to 
solidify doubtful parts, and then all loose 
sand the 
The part requiring firming 
pattern, the the 
the body and the flange join. 
seen where this is 
as a corner instead of 

rounded by inserting a fillet, and if 
is left as it molded it 
certainly be cut off and washed 
away at some part, therefore, it is nec- 


pattern, or may be cut 


a brass before 


been removed. 


swabbing water sand in 


is where necessacy 


is cleaned from mol.l cavity. 
with such a 


is edge of sand where 
Patterns 

le fi 
be iey 


the 


would 


are frequently 


sharp 
corner is 
most 
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essary to round and firm it with the 


fingers after lightly wetting it with 
water. If such corners are filleted cn the 
pattern it saves the work of frniing 
the sand and saves the time consumed 
by this operation on every mold that 1s 
made. It is a good idea to use plastic 
modeling clay to put such fillets on pat- 
patternmaker  forrets 


The clay can be 


terns when the 
or refuses to do so. 
molded from and can be sipped off 
hefore the patterns are returned to the 
owners. 

Whenever possible the gate shuu'd be 
cut rectangular in shape, with its great- 
est length downward, and the sharp 
corners where it joins the casting should 
be shaved away to make a fillet, whic? 
will permit the sprue to be broken off 
while the casting is hot without danver 
if breaking in; also it may save the 
‘<asting from the scrap pile due to drew 
ing at the gate, which leaves a hole in 


1 casting after the gate is removed 
Core Is Coned 


When the mold is ready to close, 
the core has to be set, that is, placed in 
its print. In this case it is stood in 
the print in the drag half and is centercid 
so that when the cope is closed it will 
enter the print in that part. To facilitate 
entry of the core into the cope print, 
it is coned or sharpened at the upper 
end. The thing to be guarded against 
in setting the core in such a_ mold 
is the leakage of molten metal into 
its vent which would cause the core to 
blow; that is, the gases generated by 
the burning of the binder in the core 
would be unable to escape as the metal 
would block the exit; they would thus 
accumulate pressure until the metal would 
be blown away from the core, sometimes 
to the extent of its ejection from the 
pouring sprue. Even a mild case of 
core blowing will spoil a casting, as one 
or more bubbles of air will be sure 
to accumulate somewhere. In the case 
of a bushing cast vertically ciefects 
caused by a blown core will mos: gen- 
erally be found as hollow places in tlie 
cored part near the top of the casting 
as it was cast. 

It is thus necessary to keep the core 
vent freely open by 
the metal. This is one of the most 


sealing it against 


important operations in making molds 


containing cores. A good way of dving 
this in the case of a bushing molded 
vertically is to first plug the vent in the 
end of the core that will be set down- 
ward so no metal can sneak through at 
this end. This is done by ramming a 
little molding sand firmly into the vent 
at the end. The core print in the cope 
is then cut entirely through the mold 
using a brass tube. The top end of the 
core print is coned as shown in Fig. 
2 and when the cope is being closed 
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down on the drag the top of the core 
can be seen and its progress into the 
open print noted. After the cope is ™ 
place the top of the core is visible 
through the hole, and if it fits the 
print all that is then necessary is to 
stand a stick in the core vent and to 
ram molding sand around it until the 
hoie is filled flush with the top of the 
cope. The stick being removed, a clear 
vent extends solidly through cope and 
core and it is impossible for any metal 
to get into the vent unless it is spilled 
from above. 


When weights are put on top of the 
mold to hold it together against the pres- 
sure of the metal in pouring, a channel 
should be cut in the sand on top and 


run to a point outside where the weight 























FIG. 4—A MOLD FOR A BUSHING OF 
ALUMINUM BRONZE 


covers, otherwise the vent would be 


shut off by the weight. 

When the core is too small for the 
core print of the mold this is known 
when it is set in the drag, as sand 
will have to be rammed around it to 
After the cope is closed 
annular 


hold it steady. 
over, there will be left an 
crevice between the core print and the 
mold print and if no attention was given 
to this and molding sand filled in to 
ram up the hole, some of it would rain 
down into the mold and ruin the casting. 
It is necessary to plug this crevice with 
something plastic and a stiff flour dough 
is often used and sometimes balls of 
well dampened new molding sand are 
dropped on top of the core and then are 
What- 
ever method is preferred, the core must 


gently pressed into the crevice. 


be held central while the space is plugged 
After this operation the print is filled 
with rammed molding sand as_ before 
described. 

The same precautions have to be taken 
with the core with any method of mold- 
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wig; always thy vent has lk he sealed 
against the entrance of metal 
In making the mold by method / 


Fig. 3, a three-part flask must be used 
It is rarely that in brass foundries, a 


three-part flask of the proper size is 


available, so a flask usually has to b 
built up by using two or more standard 
size flasks, and one or mor frames o1 
upets. Such a built-up mold is shown 
in Fig. 2. When making it the pattern 


is first adjusted the same as described 


for method A, but the pin half of th 


flask is first used lo accommodat: 
the pins it may be necessary te cut slot 
or bore holes in the follow board © 


top of this halt flask, enough upset 
are placed to build it up, so that an 
other half flask will come flush with 
the top of the pattern as it stands, as 
shown in Fig. 2. This latter half flask 
must be placed joint upward 
ensemble forms the cheek of the mold 
and can be rammed with sand Then a 


joint is made flush with the top of th 


pattern, and another half fiask is p‘aced 
on and rammed. Any = deepeners re 
quired to increase the pressure of the 


molten metal are molded with it, as 
shown in Fig. 2, for this is the cope of 
the mold 


Making the D-ag 


When this part is finished the mold 
is rolled over, and another parting is 
made level with the face of the flange 
and the remaining half flask is put on 
and rammed. A board is bedded on, and 
then this half which forms the drag of 
the mold is lifted off and is sect on the 
floor where the mold is to be cast, and 
after the core is set in the print and 


is made solid, this half is finished. 


Attention is now given the cheek and 
the cope which are together. The sprue 
is cut through the cheek with a suit- 
able piece of brass tubing, if a_ stick 
was not molded in for the purpose. The 
iatter is seldom done as the tube sprue 
cutter is more convenient. The pattern 
is drawn, the mold is firmed and sleeked 
where necessary, the gate or gates are 
cut, and the end of the sprue is reamed 
a little where it strikes the runner. Then 
cheek and cope are inverted together, 
or rolled over, and are then stood on 
the ground with the pins of the flask 
as feet, for that is the reason the pin 
half is used for this part. The cope is 
now upper most, and it is lifted off 
the check and placed aside, then the 
sprue through the cheek is reamed out 
to funnel shape as shown in Fig. 2 
After being cleaned of all loose sand 
the cheek can be closed over the drag 
and the core centered. The cope is 


finished by cutting the sprue through 
with a large tube. The core print is 
cut through as before mentioned, except 


in cases where the core and print fit 
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closely when it may not be necessary, 
but with a large bushing it is the safer 
method. The cope is then closed and 
the core vent is sealed. ‘Then the mold 


is secured and is ready to cast. 

To mold a bushing of this kind, flange 
down, requires considerable more work 
than to make it fiange up, as at 4, Fig. 
3, but after the work is done a good 
A little con- 
sideration will make it obvious that the 


casting is usually secured. 


methods described can be greatly im- 
proved upon with a considerable saving 
of molder’s time, but it also is obvious 
it would not pay to spend the money 
to make such improvement unless the 
castings were to be made in quantity. 
Ii the castings weigh around 100 pounds 
each, a half dozen would be about what 
would be ordered at a_ time, in all 
probability. For such a number _ the 
illustrated 
be followed in the majority of cases, 


the flasks being built up as in Fig. 2. 


methods of molding would 


Such a method is applicable only to red 
metais or to bronzes made mainly of 
copper and tin. In the case of aluminum 
bronze it would be worthless and would 
not produce sound or clean castings. The 
methods of molding patterns frequently 
have to be radically changed to suit the 
different alloys. In the case of aluminum 
bronze, castings of the shape illustrated 
have been made by molding the pattern 
vertically as shown in Fig. 1. Such 
cases are the exception and in the ma- 
jority of cases where such methods are 
attempted failure will result due to dross 
areas in the castings, and holes, pro- 
duced by shrinkage, which show after 
the risers are cut off. The risers as 
illustrated in Fig. 1, will occupy near- 
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ly all the available space on top of the 
casting, and will require as much molten 
metal as the casting, but in spite of 
this the result will likely be discourag- 
ing. The gate as shown in Fig. 1, is 
well adapted for aluminum bronze, as 
it is designed to deliver the metal into 
the mold as quietly as possible, avoiding 
fountain or jet effects which would pro- 


duce dross. 
Chill with Graphite Blocks 


A sure method of molding a_ flanged 
aluminum 
bronze is illustrated in Fig. 4. -The 


bushing for a_ casting of 
pattern is molded horizontally, as shown, 
and the drag half of the casting,. except 
the flange, is chilled with graphitic car- 
bon blocks cut to conform to the circle 
of the pattern. They are simply laid 
over the half pattern in commencing to 
mold the drag half. The ends of the 
blocks are wetted with a _ solution of 
silicate of soda in water where the 
sand of the mold must cling to them. The 
blocks shape the under part of the flange 
in the drag. The sprue extension in the 
draz, and also the runner, can be made 
entirely in dry-sand runner cores, bonded 
with silicate of soda, or they can be 
cut in the green sand of the mold, and 
the runner channel covered over with 
slab cores. Of the two methods, that 
using runner cores is the better. 


The general shape of the carbon blocks 
These blocks last 
indefinitely and when the order is filled 


is shown at B, Fig. 4. 


are stored away with the pxtterns ready 
for the next time. While they will stand 
a lot of rough usage, common sense 
will dictate they be handled carefully 
as they are expensive things. Their ob- 


, 
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ject is to cool the casting so that it 
Thus the 
latter will be able to act as a_ feeder 


will solidify before the riser. 


and about one-third the amount of metal 
otherwise necessary to feed will do the 
work in a superior manner when the 
blocks are used. 

Just beiore the mold is closed for cast- 
ing, the carbon blocks must be heated; an 
operation easily carried out. Owing to 
the heat conductivity of the carbon, all 
that is required to heat the blocks is 
to place a couple of ingots of red hot 
metal on the drag joint. This will heat 
the carbon uniformly and drive out al! 
moisture, the presence of which would 
cause blows. The blocks will get hot 
if a few red hot ingots are laid on them. 
Because of this it is necessary to glue 
any green-sand extensions of the mold to 
the carbon with some cement that will 
withstand heat, hence the use of silicate 
of soda for this purpose. 

After the mold is poured, the casting 
will be ready to take out of the sand 
as soon as the riser is solid. The more 
quickly a casting of ordinary aluminum 
bronze is cooled the stronger will be 
the metal. It is particularly advisable 
to remove massive castings from the 
mold as quickly as possible and allow 
them to air cool. When the bushing 
illustrated in Fig. 4 is taken from 
the sand red hot the carbon chilling 
blocks will be a bright red color. The 
carbon absorbs the heat from the metal 
like a sponge absorbs water, and due 
to this property, such blocks are in- 
valuable when making massive castings 
of aluminum bronze as they greatly sim- 
pliiy the problem of feeding the cast- 
ings by their chilling effect. 








How and Why in Brass Founding 


By Charles Vickers 








Mixtures and Procedure 
for Match Plates 


He are making aluminum match plates, 
but are not entirely successful as we en- 
counter more than a just proportion of 
lows, misruns, and variations in’ shrink- 
age between one plate and another, also 
the plates have a tendency to run -thin 
adjacent to the patterns, and this causes 
a crush when they are put into produc- 
tion. We make the molds in the usual 
manner, and get the plate thickness by 
either bedding in on the joint of the flask, 
or by using sheet asbestos of the re- 
quired thickness. All heavy sections are 
chilled, and the mold then is skin dried 


with a torch, and closed and poured im- 
mediately through two spruces, one on 
71 


either side about 6 inches diameter. 
The alloy used is aluminum 92 per cent, 
copper 8 per cent, and we try to pour at 
1200 degrees Fahr. The allowance for 
shrinkage of aluminum is 0.013 per inch. 
Ie would like to know if our process 
of skin drying 1s sufficient? Can the alu- 
minum chills be coated with anything to 
prevent blows? Should the mold be 
vented? How can we best tell the tem- 
perature of our metal? At what tem- 
perature should a plate be poured, when 
it is from one fourth to five sixteenths 
inch thick? Should we add tin, lead or 
sinc, and in what proportions, and what 


would be the expected results from such 
additions? 

Some of the difficulties enumerated 
evidently are molding difficulties and 
others are due to pouring the aluminum 
When 


a plate ‘is misrun, it is evident the 


alloy at wrong temperatures. 


alloy was too cool; because its solidified 
before it had filled the entire space. 
When the plates run thin around the 
patterns it may be due to shrinkage; 
but it also will be well to assume the 
cope has been deformed slightly under 
the weights placed to hold it down. 
It is advisable to use aluminum flasks 
for such work with provision for chang- 
ing the bars in the cope to suit the 
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patterns that will be in the molds. A 
strong, but light flask is desirable. 

The best preventive to blowing off 
a chill is to have it warmer than the 
sand of the mold, when the moisture 
cannot condense on it. A_ skin-dried 
mold never should be closed until a 
few moments before it is to be poured, 
and then it should be made certain the 
chills are warmed until hotter thar 
the surrounding sand. The best ad- 
hesive to hold the sand onto the chill 
is silicate of soda solution, as it will 
withstand the heat and still act as a 
cement. Chills cannot be coated with 
any substance that will prevent blow- 
ing if they are left in the mold until 
cold, as they will condense moisture, 
then the metal will explode off them 
whether coated or not coated, 

The variations in shrinkage between 
one plate and another are due to var- 
iations in the pouring temperature, 
which if not controlled by pyrometer, 
are likely to be within surprising limits. 
A suitable found 
by scanning the advertising pages of 


any issue of Tue Founpry. It is an 


pyrometer will be 


important instrument to use when mak- 
ing castings of aluminum. A casting 
temperature of around 1270 degrees 
Fahr. will give good results with plates 
of the thickness Shrinkage 
around bosses, or other heavy parts is 


given. 


due to pouring at too low a tempera- 
ture. If the pouring temperature is 
kept below 1300 degrees Fahr. at all 
times and the 


proper temperature is 


ascertained by pyrometer, and if the 
pyrometer is calibrated at intervals to 
keep it accurate, greatly improved re- 
sults will be obtained. 

allowance for 
shrinkage should be 0.186 inch per 
foot, but if poured above 1300 degrees 
Fahr., the 0.006 


inch less than this. 


The  patternmakers 


contraction will be 


About 2 per cent of tin is supposed 


to produce good results. Zine also 
can be added in any proportion. An 
alloy of 15 per cent zinc, 3 per cent 
aluminum 


copper, and the remainder 


is a good alloy. The addition of about 
2 per cent of zinc to the number 12 
alloy sometimes is made. Some think 
this counteracts the tendency to crack, 
and others state it produces cracking. 
As a matter of fact it should make no 
difference. Lead is not a_ desirable 
addition, in fact it is not an easy mat- 
ter to get lead and aluminum to alloy. 


Silicon Hardens Copper 
We would lke to obtain the following 
understand that the 
to copper has the 
strength 


information. We 
addition of silicon 
effect of increasing its 
rapidly than any other alloy, and also 
gives a fine, sound casting. We wish to 


more 
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obtain the rule by which the electrical 
conductivity of copper is decreased and 
the strength increased in proportion as 
the percentage of silicon is increased in 
the copper. 


figures as to the strength, or any ordi- 


Also we want any specific 


nary ratios of silicon and copper, and 
advice as to the best manner of adding 
the silicon to the copper. 

Silicon hardens copper, probably 
more than any other element commonly 
used; but the effect on its other phy- 
sical properties, such as __ tensile 
strength, is not important, and is in- 
ferior to aluminum. Silicon has been 
used for years to deoxidize and render 
cast copper sound; but if it had any 
great strengthening effect it would have 
been in great demand for making cop- 
per shell bands during the war. How- 
ever, bands made by silicon additions 
would not meet the tests imposed un- 
copper first was rolled, or 
mechanically treated 
being tested. All of this is well known, 
but it is not so well known that at 
least one other element if used to de- 
oxidize the copper, also imparted such 
strength the test of cutting through a 
band, then bending it back upon itself 
and hammering it until absolutely 


could be without 


less the 


otherwise before 


easily met 
This shows that sili- 
more 


closed 
sign of a crack. 
con does not rapidly increase 
the strength of copper than any other 
alloy. 

When used as a deoxidizer, silicon 
decreased the con- 
ductivity, but there is no rule as far 
know to calculate the decrease 


rapidly electrical 
as we 
increase in 
used for 


in conductivity and the 


strength. Silicon has been 
years in telephone wire, but only as 
a deoxidizer. The strength is ob- 


tained by tin, which is preferred to 
phosphorus because an excess of sili- 
con is not so detrimental to the con- 
ductivity as phosphorus, that is all. The 
best form in which to add silicon is 
the 10 per cent 


silicon copper com- 


mercially available. 


Castings of Pure Nickel 
Are Possible 


During the past few months we have 
had inquiries for pure nickel castings, 
but we are under the impression that this 
metal could not be cast m a_ state of 
purity. Can you advise if this has eve 
heen done? Do you know if such cast 
ings have been made satisfactorily? 


Castings of commercially pure nickel 
are a possibility, but are not made as 
frequently as castings of pure copper, 
as there is not the same demand for 
diffi- 
cult to make than copper castings, on 


them. Further, they are more 


account of the higher temperature re- 
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quired to melt nickel, which renders it 
difficult to bring the nickel to a state 
of fludity 


sufficient to run castings 
freely. 
The melting and 


should 


molding practice 
for nickel resemble that fol 
lowed for steel rather than brass mold 
ing practice, as the temperatures in 
volved are similar. For steel a more 
refractory molding material is required 
than for brass or cast iron, but using 
these methods, and an oil or gas-fired 
furnace with crucibles adapted for melt 
ing steel, there is no reason why sound 
castings of nickel cannot be made. 
The same methods of deoxidizing o1 
degasifying the nickel, as are necessary 
for copper should be used and_ will 
give good results. Thus an alloy of 
silicon, calcium, copper and other ele- 
ments is 
make 


being used with success to 


copper castings of high elec- 
trical conductivity, and this alloy also 
will give good results with nickel, or 
high nickel alloys. Crucible steel can- 
not be cast as melted with good re- 
sults as far as sound castings are con- 
cerned, and additions of deoxidizers 
such as ferro-silicon and ferro-mangan 
Such 


would not be as suitable for nickel as 


ese are necessary. additions 


the additions used for pure copper, 


because they would introduce iron and 


carbon, and with the amount of car- 


bon taken up from the crucible by 
the nickel, would prove excessive. 


Want Iron with Known 
Amount of Gases 


Frequent requests are now being re 
ceived by the United States bureau for 
standard samples of iron having certi 
fied gas or Thes« 


oxygen content, 


requests have come from technical 
schools and university laboratories and 
experiment stations, from metallurgical 
from commercial research 
Practically 


states that the 


plants, and 


institutions. every request 


material is required 
for checking and = standardization ol 


analytical methods employed in in 
vestigating the effects of gas content 
upon the quality of some iron or steel 
product. Such requests are usually a 
companied by questions for advice as 


+ 


o suitable methods of chemical anal 


ysis. The bureau is now developing 
suitable methods for the determination 
of oxygen and hydrogen in metals 
The Dashiell 


Co. has opened a dk posit of diatomaac: 


Mining & Refining 


ous earth at Dunkirk, Calvert county 
Md. The refining plant which pro 
duces all grades of fineness is the de 
sign of Benjamin J. Dashiell, consult 
ing engineer, Baltimore. The distri 


buting agency is the Product Sales 


Co., Baltimore. 
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VEN if I minded I 
could 
the 


were SO 
claim to being 

pe- 
nature 
the 


away 


not lay 


first man who noted a 


culiar characteristic of human 


which manifests itself in extolling 


ulvantages of places that are far 
the 


objects of 


and at same time consistently ig- 


perhaps greater rela- 


This ap- 


noring 
tive importance close at hand. 


lies equally to seenery, natural re- 
i 2 ° 


sources, works of art and industry, and 
many other things on which the reputa- 


tion of any particular part of a country 


may be based. When a man visits a 
strange city or a part of the country 
with which he is not familiar he makes 


a point of seeing with his own eyes any 
outstanding features peculiar to the place, 
that set it apart, that stand 
prominently in his mind whenever 
the place is 
astonished to 


icatures 
out 
the 
Usually he is 


mentioned. 
find that 
the natives of these places display only 


name of 


the slightest interest in the subject. 
Even when they are aware that one of 
the world’s wonders is located in their 
city they never have taken the trouble 
to go and look at it. In many instances 
they don’t even know in what section 


of the city it is located. 

I was reminded rather forcibly of 
this peculiar trait of human nature last 
while Bill and I were walking 
ilong that part of the lake shore boule- 


Sunday 


vard that overlooks the great ore un- 
loading docks. I had seen them from 
a distance many times, but had ac- 
cepted them as part of the 
natural scenery along the 
water front and never had 
experienced any heart-break- 
ing desire to examine them 
closely. I intimated to Bill 


that the place appeared to be 
dead, not a wisp of smoke to 


[ was down there one day last fall in 


with two foreign foundrymen 
the 
try. The dock manager kindly escorted 


the 


company 


who were making a tour of coun- 


us around explaining method of 


handling the ore and presented figures 
that would have left me doubtful if I 
had not seen the gigantic equipment. 
Big grabs with a rated capacity of 15 


tons, but which lift as high as 27 tons 
when first engaging the ore pile in the 
hold, whip the material out of the boat 
at a speed that really is uncanny. The 
load of 10,000 

are available, 
unloaded 5 hours after she 
is moored to the dock. In fact, the 
record time for unloading is a trifle 
over 3 hours for 11,000 tons. Figures. at 


boats carry an 


railroad 


average 
and if 
boat is 


tons 
the 


cars 


best, convey only a hazy idea, but if you 
can visualize four trains of 50 cars each 
you can conceive something of the size 
of the cargo and the speed with which 
these unloading grabs work. 

“T went up to Duluth on one of the 
ore boats last summer and saw the great 
loading docks that can shoot 10,000 tons 
of ore through the hatches in about half 
an hour. We had perfect weather, both 
going and coming, but I could not help 
thinking at times of the nerve required 
to navigate the same route in the spring 
and fall when the wild gales sweep over 
the lakes, the steady succession of moun- 
tainous pound on the 
hatches and the stinging spray freezes on 
rope and deck house. Ex- 


waves battened 


every guy 





cuse me from any life on the ocean 
wave and a home on the rolling deep. 
I never feel safe unless I have at least 
one toot on the shore. However, talk- 
ing about ships reminds me that we were 
discussing methods of burning-on  cast- 
ings the last time I saw you and I 
should like to say a few words now 
about repairing propellers in that man- 
ner. 

“In recent years the electric arc, the 


oxyacetylene and the thermit process have 
been developed to a considerable extent 


and in the hands of ‘a competent opera 


tor either method has been responsibk 
for many creditable jobs in repairing 
broken and defective castings. However, 
many foundries are not equipped with 
any of the foregoing pieces of appara 
tus and when conditions seem to war 
rant the experiment they have had re 


course to the old, original foundry rem 
edy which consists in pouring a sufficient 
quantity of molten iron in the cavity to 
fill it and at the same time fuse the 
surrounding edges so that the patch will 
become permanent. 

“Where all the factors are taken 
consideration and where conditions 
favorable, the method is quite satisfac- 
but where these conditions do not 
obtain, any attempt to burn-on a patch 
is only so much wasted effort. 

“Where the 
ly the resulting patch 


into 
are 


tory, 


work is not done proper- 
will condemn the 
from one or all of the three 
causes: The metal will 
not have fused properly with 
the old; the edges of the patch 
will be too hard to machine; 
the. casting will crack in cool- 
The crack may appear 
at the edge of the patch where 
it adjoins the old casting or it 
may appear in the body of the 
patch itself. In the latter in- 
stance it is apparent that the 
new metal fused perfectly with 
the old, but an 
strain was set up during the 
pouring process which re- 


casting 


following new 


ing. 


expansion 





be seen, the great cranes 
standing motionless and_ sev- 
eral steamers frozen in the 
ice inside the breakwater. 
“It is quiet enough now,” 
said Bill, “but it certainly is 
one busy place during the orIGIN 


navigation season on the lakes. 


OF 


PHRASE 


WELL KNOWN NAUTICAL 


HOME” 
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“ROLLING 


sulted in a rupture while the 
casting afterward was cooling. 
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“The shape of the casting is the 
principal determining factor when a 
question arises whether or not it is 


safe and expedient to attempt a job of 
the 
iron forming the casting also exerts cbdn- 
the 
softer 


this character. The composition of 
siderable influence on feasibility of 
the The the the 
more readily may it be repaired and the 
likelihood is the 
cracking due to expansion and 
With certain 


negligible 


process. iron 


less there of casting 


contrac- 
shapes these 


tion strains. 


strains are and present no 


hazard. For example, where a straight 
apart. 
to- 


casting is 


casting has broken 
The 


ecther, 


completely 


two broken ends are brought 
the the 


supported in a natural manner 


remainder of 
stream of iron. is 
the 
are 


and a 
fractured ends 
fused. The 
and al- 
apparent 
no undue expansion strain 
up in the cast- 
therefore the little 
will be 


poured on 
until they 
patch then is covered 
lowed to cool. It is 
that 
has been set 
and 

contraction 


ing 
involved 
taken care of normally. Where 
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set later contraction strains and in that 
respect they differ from another large 
class of castings of which I shall pre- 
sent an example after I have disposed 


with which we are at 
engaged. However, I might say in pass 
that if it 


roll or propeller red hot, the burning-on 


of those present 


was practical to heat a 


ing, 


process could be accomplished much 
easier and with a smaller quantity of 
molten iron. This point frequently is 
overlooked in cases where castings ex 
hibit defects when shaken out and while 
still red hot. Repairs that could b 
effected at the time with a minimum of 
trouble and with an almost absolute 
certainty that they would be permanent 
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the end of a rammer or a clamp he rubs 


away the superfluous metal. Occasion 
ally, he uses his shovel for the purpose 
and then wonders next day why he 
cannot keep it clean and also why the 
edge wears away so rapidly. 

“If the casting is almost liquid when 
this performance is staged the patch 
probably will stick, otherwise, it is just 
as liable to fall out on the following 
day. If instead of merely filling the 
cavity, the man had observed the same 
precautions considered necessary in re 
pairing a cold cavity the result would 
be a permanent weld. He should pou 
a sufficient quantity of iron into the 
cavity to assure a thorough fusion of 

the entire affected surtace. 
Although the methods pur 
sued practically are the same 
irrespective of whether the 
casting is hot or cold several 








a cavity exists in a_ casting 
or where it is necessary to re- 
pair a gap in the edge the 
conditions are radically different. The 
heat of the molten iron expands the 
casting in the immediate vicinity and 


either cracks the casting at the time it 
is poured or causes it to crack while the 


patch is contracting. 
“In some cases the contraction crack 
may be no more than a hair line and 


again in extreme instances it may vary 
from one through which light 
seen to one %-inch or more in 
Fairly familiar examples of the burning- 
are presented in and 
propellers. New necks and wabblers 
attached to broken or worn rolls in this 
manner occasionally and sometimes brok- 


may be 
width. 
on process rolls 
are 


en ends of propeller blades are repaired 
after the fashion. 

“In both instances it only is 
sary to make sure that the exposed sur- 
face of the casting is thoroughly fused. 


same 
neces- 


Contraction strains do not exist. The 
methods adopted in each case vary to 
some slight extent, but they are alike 


in that no preheating is required to off- 
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THIS PROCESS WILL BE 


are postponed until the following day 
when the problem becomes more diffi- 
cult. In justice to the foundryman it 


must be admitted that in many cases he 
has no alternative to postponing the job. 
Under the heat is 
run two of the closing 


and the cupola bot- 


ordinary conditions 


off in one or 


hours of the day 
tom may have been dropped before the 
removed from the 
Even if the foundryman was 
willing to repair a casting discovered at 
that time he 
able with 


copes are some of 


castings. 
avail 


would have no iron 


which to do it. 

“Sometimes this job of adding a little 
molten iron to a casting that exhibits a 
spot immediately 
poured is done too hurriedly. 
off his cope and 
the casting which 
He rushes to the cupola with 
a hand ladle, catches half a 
ladleful and back with it He 
pours a sufficient quantity into the cavity 
to fill it, 


after it is 
The 


discovers a 


defective 
man 
throws 
cavity in should not 
be there. 
about 


hurries 


then drops the ladle and with 


details vary to a certain ex 
tent and to avoid confusion I 
shall take two specific in 
stances for illustration. In 
the first, the repair was ef 
fected while the casting was 
cold and in the second the 
PROSECUTED casting was hot. Since these 
are rather relative in their 


perhaps I should be more 
that the first 


atmospheric 


application 


specific and state casting 
ordinary 
the 
to a good red heat, probably about 


Fahr. 


was at tempecra- 
raised 


100) 


ture and second casting was 


degrees 
that 
mat 


“I won't go so far as to say 


repairing a broken propeller is a 


ter of ordinary or daily routine, but it 


times and = serves 


the 
applied to a 


has been done many 


as an interesting illustration § of 


burning-on when 
plain break 


Details in 


process 
and where no preheating is 
the 


extent, de 


required. connection with 


operation will vary to some 


pending on the size of the propeller and 
other local conditions. For example, if 
blade, a 


section of pattern must be provided from 


it is necessary to repair each 


which to cast the repair parts. How 
ever, that is an extreme instance and 
need not be considered at present. In 
fact, if all the blades are broken a new 
propeller can be made as rapidly and 
as cheaply as an old one can be re- 
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paired. The decision in a case of that 
kind usually hinges on whether — the 


foundry is equipped to handle a new 


wheel and if a machine shop is avail- 
able where it may be bored and _ fitted. 
“The usual method of repairing a 


broken propeller blade is first to cast a 
section of the blade that will correspond 


to the part that has been lost. If the 
casting is broken in such a manner that 
the broken piece is available, it may 
be employed, but such instances are rare. 

“The new part afterward is adjusted 
in position at the end of the broken 
blade and a stream of iron is directed 


back and forth across the joint line un- 


til the edges are fused. The method 
adopted to form the new part of the 
blade so that the joints of the old and 


new parts will coincide, is quite simple. 
The entire propeller is blocked up level 


on the floor and then a mold is made 
off one of the good blades. It is not 
necessary to make a mold of the entire 
blade. Usually sand is rammed under 
the entire under surface of the blade, 
but the cope flask will only: cover an 
area a little greater than the proposed 
repair part. After the cope is removed 
the propeller is hoisted and _ lowered 


the broken 
good blade 
is replaced 


again in such a inanner that 
blade takes the place of the 
in the The then 


and the mold is poured. 


mold. cope 


“It is apparent that the resulting cast- 


ing will be an exact replica of the lost 
portion of the blade and also that the 
joint will hug closely the broken edge 
of the blade to be repaired. After the 
casting has cooled, the edges are cut 
away to form a V-shaped groove ex- 
tending from side to side of the cast- 


ing and practically all the way through 


the thickness. If the break is uniform 
this V can be incorporated in the mold 
before the patch piece is poured. The 
face of the old casting is pasted and 
then by holding a flat board at an angle 


a V-shaped sand may be at- 


body of 


tached to the broken face. In this man- 
ner a great deal of cutting may be 
saved, but it does not relieve the foun- 
dryman from the necessity of going 
all over the face with a hammer and 
chisel to present a clean surface to the 
molten iron. 

“After the edges have been prepared 
the propeller is hoisted and then blocked 
in such a position that the break 
practically will lie level. A wooden 
templet or some similar device is em- 
ploved to adjust and locate the new 
piece in its proper relative position. 


Bricks or pieces of slab core are rammed 


up all the way across the break on the 
under side of the blade. An_ open 
trench is built all the way across the 


upper side with the walls paralleling the 
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break and set back from the edges about 
an inch, 

“The upper surface of the trench walls 
will be perfectly level and extend about 
2 inches the surface of the blade 
at the center or point. Pro- 
peller but they 
all combination of 
throughout length 

deeper at 
The 
and 


above 
highest 
blades vary in shape, 
curves 


and 


present a 
their 
the trench 
ends than it is in 
the trench 
dried and when the ready a 
ladle of hot iron is from the 
furnace and suspended in such a posi- 


entire 

will be 
the center. 
blacked 


therefore 
both 
walls of are 
mold is 
brought 


tion that it may be traversed back and 
forth across the break. In this manner 
fresh, hot metal from the spout of the 
ladle is brought into contact with the 
surface to be fused throughout its en- 
tire length. 

“The surplus iron flows away over 
both ends of the trench which have been 
left about an inch lower than the re- 
mainder of the wall for that purpose. 


After the man in charge of the opera- 
tion has felt all along the adjoining sur- 
faces of the two castings and has satis- 
fied himself that the fusion is complete 
he orders the pouring stopped. The body 
of molten metal in the trench is covered 
and allowed to cool. 

“If the 
may be stripped a 
usually it is not disturbed until the fol- 
lowing day. The metal projecting above 
the with a 
sledge hammer and cutter or-with pneu- 
depending on the available 
Of course pneumatic 
tools are best since they do not produce 
the shock and jar incident to a hand 
wielded sledge hammer, but in all jus- 


great hurry it 
few hours later, but 


job is in a 


surface is removed either 


matic tools, 


shop equipment. 


tice it must be admitted that many a 
fine job has been turned out with the 
old hand _ tools.” 

“Yes,” I said, “and many a fine job 
has been turned out by the undertaker 
because some people stand in one place 
until they are chilled through. I  be- 
lieve my feet are frozen fast to the 


ground.” 

“You need not worry over a trifle like 
that,” Bill. “You will have 
trouble getting a new pair burned on 
ultimate 


said no 


when you arrive at your des- 
tination.” 


Book Review 

An Introduction to the Study of Metal- 
lography and Macrography, by Leon 
Guillet and Albert Portevin; translated by 
Leonard Taverner; cloth, 289 pages 534 x 
914 inches; published by McGraw-Hill 
Book Co., Inc., New York, and furnished 
by THe Founpry, Cleveland; the price 
is $6 net. 

Metallography, the microscopical study 
and metallurgical 
specimens, began in 1894 with the pub- 


of polished etched 


lication of a memoir on the constituents 
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of carbon steels, by Monsieur Osmond. 
It was this paper that gave the impetus 
to the astonishing development of metal- 
lography. 

In the 
the tendency has been to draw conclu- 


from 


investigation of metal failures 


sions microstructures which were 


examination of a rela- 
area, without taking 
the fact that the 
homogenous. It is 
all 
the 
coarse any 
metal, must precede metallography, oth- 


the 
small 


based on 


tively into 
consideration metal 
not be now 


that in 


may 
investiga- 
the 
given alloy or 


recognized such 


tions, macrography, study of 


structure of 


erwise quite erroneous conclusions are 
liable to be drawn. 
The aim of this book is to outline 


principles and to illustrate them by 
means of the most typical and important 


examples. It is intended as an introduc- 


tion to an extensive study of the sub- 
ject. However, it should be of  serv- 
ice, not only to those desiring to gain 
some insight on the subject but also to 
those engaged in the manufacture or 
using of metals. Only sufficient theory 
is introduced to render intelligible the 
behavior of metals and alloys. A _ fea- 


ture of special value is the discussion of 
the relation dia- 
grams of alloys and their properties and 
correct treatment. Other 
chapters in the book deal with the tech- 
nique of macrography and its industrial 
forth in a 

Ways in 


between equilibrium 


mechanical 


applications, setting compact 
manner the 
the results given by this method can be 
up the 


reaches its 


numreous which 


build through 


metal 


made to story 
which the 


in any given case, 


final form 


Conducts Contests for 
New Foundry Ideas 


Co., 
with 


Cincinnati, is 
offer of 


Rogers, Brown & 


conducting a contest an 


$500 in prizes for the best suggestions 


of new uses for cast iron which may 


involve an entirely new product or the 


replacement of some other material, 
steel excepted. Foundries turning out 
one particular type of casting ar¢ 


always in danger of a shut down due to 
lack of demand for the 


product. This has led to the 


specialized 


search for 


hew ideas. The greater number of 
lines will decrease the chances oi a 
shutdown and consequently will give 
more continuous employment. It is 


believed that many things that are now 
being made of other materials may be 


made profitably of cast iron. 


The judges of the contest, which 
closes March 15, are as follows: John 
A. Penton, Penton Publishing Co., 


Cleveland; 
Publishing 


Smart, Iron Age 
York; 


engineer, 


George 
Co., New 
consulting 


Enrique 
Touceda, Amer- 


ican Malleable Castings association. 












Favors Electrical Operations 


Survey of Conditions on Pacific Coast Shows Possibilities for the Commercial 


Success of Undertakings in Iron and Steel Production Using the 


Electric Furnace—Costs Given of Labor and Materials 


ago there were only 


EN 


two 


years 


electric furnace installa- 


tions to the writer’s knowledge, 
They were those 
of the Warman Steel Co. and the 
Noble Electric Steel Co. The Warman 
company had an old type Stassano fur- 
basic bottom, mak- 
Redondo 

After much 
installation 
later 


on ihe Pacific coast. 


nace, working on 
Seach, 
diffi- 


made a 


ing steel castings at 


near Los Angeles. 
this 
success, but 
the company moved to 
The installation at the 
Steel Co. used in manufac- 
ture of electrically pig 
but was never much of a success from 


culty was 


was scrapped when 
Angeles. 


Electric 


Los 
Noble 
the 

smelted 


was 
iron, 


a commercial standpoint, the location 
at Heroult being from both 
the market and the source of auxiliary 


too far 


materials, although iron ore and lime- 
stone were found in abundance on the 
property. 

Carried On Experimental Work 
During the five 
up to the the 
1917, the rather 
a'though 


following years, or 


beginning of war in 


growth was slow, 


different experimental work 


being carried on in several sec- 
With the entrance of this coun- 
the the became 


installations 


was 

tions. 

growth 
could 
Several 


try into war 


rapid, and not be 
put up fast 
Greene furnaces were placed in oper- 
Seattle: the Warman 


Heroult furnaces 


enough. small 


ation around 


company started two 


in Los Angeles; several smaller com 
panies in the same district began op- 
erations on light casting work; the 
Pacific and the Enterprise foundries 


started up in San Francisco. The old 
Noble Electric Steel Co. took up a 
new lease of life and started the 
smelting of ferromanganese, ferro- 
chrome, and ferrosilicon, and made 
exceptional progress in these lines. 


With time orders 
the 
shops was rapid, furnace manufacturers 


the stimulus of war 


growth of small electric furnace 
being unable to supply the demand for 
ecuipment. 

One of this 


supply of 


the troubles at 
the 
power, many shops being able to run 
The 
realize 


greatest 


time was inadequate 
companics 
difficulty, 


only at night. 


were quick to 


power 
this 


The author is consulting engineer, Los Angeles, 
Cal 


BY LARRY J. BARTON 


and began rapidly to increase their 
power facilities. This expansion is 
new being completed, giving this sec 
tion of the country a vast amount of 
power at fairiy cheap rates. At the 
present time about 40 electric fur- 
nace installations are in operation on 
the Pacific coast and it becomes a 
matter of great importance to look to 
ward the future. 

This examination should cover the 
fcllowing points: 

The present and future market for 


electric furnace products such as plain 
carbon steel castings; alloy steel cast- 


ings; manganese steel castings; gray- 
iron castings: wh'te-iron castings; car- 
hon and alloy steel ingots; tool steels; 


ferroalloys and electric smelted pig iron. 
Availability of raw materials for 
such products, including steel scrap, 
iron ore, limestone, fluorspar, sand, 
refractories, electrodes, ferroalloys, 
manganese and chromium ores, and 
coke. 

Present and future supply of power. 


Present competition in the differ- 
ent lines. 

Labor supply, both technical and 
unskilled. 

Costs of operation. 


The present market on the coast for 


plain steel castings is rather large, and 


due to the increase of manufacturing, 
will gradually become greater. The 
main demand comes from railroad 
work, ship building and _ repairs, oil 
field operations, tractor and automo 
bile manufacture, and general manu 
facturing. The decrease of shipbuild- 
ing activity has cut rather heavily 
into this product, especially in the 
larger work for stern posts, rudder 
frames, etc., but this has more than 
been made up by increased general 
activity. At the present time, and 
for some time to come, the market will 
not be large enough to warrant fur- 
ther competition. 

The present market for alloy steel 
castings is small, some chrome steel 
being used in mining and oil field 
work, with a small tonnage of nickel 
steel being in demand for miscellan 
cous uses. However, this line of 
work offers one of the greatest fields 
for the future. Heat treated alloy 
steel castings can compete with forg- 
ings, a great amount of which are 
used in the oil fields as fish tail bits, 


105 


cutters under reamer_ bodies, ete. 
Then there is the field of reciprocating 
parts in the railroad, tractor, and 
machine building industries, where the 
trend of parts is toward lighter weight 
and section. 

The yearly tonnage of manganese 
steel castings on the Pacific coast will 
run close to 5000 tons. This is taken 
by the dredging industry for buckets. 
pins, runners, etc.; by the mines for 
crusher parts, wearing plates, and 
liners; by the tractor industry for 
treads, sprockets, etc.; and by the 
general manufacturing industry for 
such items as bucket teeth, gears, 
pinions, sheaves, and oil well rotary 


bits. The mines now are gradually 
increasing their operations, and the 
market is gradually becoming larger 


A large amount of work goes to Alas 


ka for use in the mines there, and a 
small export trade has been estab 
lished. 


Competes With the Cupola 


Gray-iron castings offer a large field 


All of the castings now made in the 
cupola could be made in the electric 
furnace if the cost of melting was low 
enough. Many lines where quality 
enters into the question, such as high 
pressure fittings, pistons and_ piston 


rings, etc., are now being made in the 
electric furnace. At present white 
iron castings are not made to anv 
great extent on the Pacific coast 
All of the present supply of ferro 
alloys comes from eastern points and 
due to the high freight rates. prices 
of the metal are excessive With a 
consumption much greater than cou'd 
be supplied by a small battery of fur- 
naces, and with the present supply of 
cheap power, an attractive proposi 
tion is open for a company to start 


the manufacture of such alloys 


Scrap metal is being used much faster 


than it is being supplied, and it. is 


only a question of tim: iron 


Pacific 


when pig 
into its own on the 
This 


the result 


will come 


coast. has been foreseen and 


has been several mergers 


of prominent open-hearth shops with 
the ultimate idea of importing Utah 
pig iron. This can be made much 
cheaper than electric smelted iron. 
unless this metal is used in the mol 
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Company 





Bridge River Power Co (eaeenseneketes 
ir 1 Columbia Electric railway........ 
Dn A a a a eagle wal oli at 
Sa (ir no onde 6aneen'eawnesadsaaeues 
City of Seattle... cccevesesesese 
Washington Water Power Co..........6. 
Idaho Power hd aitsk a oak k eee ook dekh ad eee 
Pe GD errr rrr rrr ee 


Utah Power & Light Co 

Northwestern Electric Ce . 
Portland Railway & Power Co 
Pacific Gas & E 


Electric ( eee eeeeeeeeeeeee 
Pacific Gas & Electric Co......cccccccese 
Pacific Gas & Electric Co.......cccccccce 
Pacific Gas & Electric Co......... on 
Peeihie Gee & Biectric Ce..... cccceccscess 
Pacific Gas & Biectric Co.....cccccccsccs 
Greens Wester Pewee Cee cic ccccevewseces 
a et 8 eae eee 
Turlock & Modesto Dets.........cscccose 
San Joaquin Light & Power Co.......... 
San Joaquin Light & Power Co.......... 


Southern California Edison Co........... 
Southern California Edison Co........... 
Southern California Edison Co........... 
Benes Gas Ge Tee Gis cn cccceccceceees 
re 2 eee Se. nk i cekenwoeenaewee 
Southern Sierras Power Co............0. 
Southern Sierras Power Co...........00. 





Table I 
Hydroelectric Projects Under Construction 


Kilowatts 
capacity 
20,000 


Location 


Vancouver, B, ¢ 


Vancouver, B.C 35,400 
i Ce oc. cb eeawedenaee’ 2,200 
ee ee eee 180,000 
Ruby Creek bcwnt avn dde ead aw 270,000 
I UENO Si owekneicdecabneeaew 10,000 
IN fra cht od aou-os haere eae 11,100 
OE eS re re 56,000 
Salt Lake City ciate ciate gua aah rte 5,500 
Oe rere 6,000 
PE ine cond nek csetceed wee ames 20,000 
I a a es oe 7,000 
SRE REE aren neue hema! eee 12,000 
OR. MN Bn nc cilsvenwudeewent 10,000 


Hat Creek, No. 2 10,000 


a: Me Bonk. oeenss dwmadeees 63.000 
Peet Miwon, Ne. 2.0.0 cc cancccens 20 000 
Caribou ..... ‘(ss ahéewatawonaeneee 120,000 
NS Rr are eee 150,000 
I non wena de eaeeed swan 70,000 
SEE REL eee oe 108,500 
ED cin sew galed wien ea amis 18,000 
i PG OO Rs wives aude cannes eawn 32,000 


Big Creek, No. &...... 
Big Creek, No. 3... 
Ventura county, Ca 
Franklin Canyon 

Mill Creek 
Leevining Creek 


135,000 
150,000 








ten condition. Several direct processes 


are in operation on the coast, which 
may become commercial as the price 
or scrap rises. With pig iron at 


a price of over $35 a ton it becomes 


a commercial possibility to manufac- 
ture synthetic pig iron from steel bor- 
difficulties, 


such as hard iron, can be successfully 


ings, if certain technical 


eliminated. 


About the only special product be- 
ing made on the coast is high silicon 
iron castings for acid resisting uses, 


in the different chemical and sugar in- 
This is being made by one 

the 
when 


dustries. 


which has control of 
but the 
tcnnage is considered. 

Due 


supply 


company 
market, market is small 
the 
the 


demand, especially in the heavy melt- 


to open-hearth operations 


of steel scrap is less than 


classes. However, large amounts 


ng 


are available of borings, turnings, and 


small miscellaneous scrap suitable for 


but 


be oxidized in the open-hearth process. 


electric furnace work which would 


Several of the larger open-hearth com- 


panies are now experimenting = on 
methods of electro-smelting with the 
idea of producing pig iron when the 
supply of scrap becomes too low 
for consistent operations. 


Iron Ore Deposits Found 


Large deposits of iron ore have been 


found in California. Due to the lack 
cf coking coal these deposits have 
hardly been touched. The largest of 
the deposits are found in Shasta, Ma 
dera, Placer, Riverside and San Ber- 
nardino counties, and are being = ex- 
ploited at the rate of about 2000 tons 


per vear. The majority of these iron 


deposits are of high quality, and much 
experimentation done on 
different methods of reduction. Cheap- 
er power, or the use of petroleum as 
a reducing 


has’ been 


agent, would mean great 
advances in the steel industry in this 
section. 

The supply of high grade limestone 
is practically unlimited, many deposits 


occurring with iron ore. This is es- 
pecially true of the Shasta county 
dcposits. Deposits of fluorspar are 


found in Riverside, Mono, Los Angeles, 
and San Bernardino counties, but the 


actual production has been small. Sev- 


eral extensive deposits have been re- 
ported containing over 90 per cent 
calcium fluoride. 

Sand suitable for molding purposes 
is found, especially in the Monterey 
district, where beach sand of excel- 


lent quality can be obtained of many 
different sizes. While this sand is suit- 
able for general work it is not refrac- 
all sand 
from Illinois at present being extensive- 


tory enough for castings, 


ly used, especially for heavy steel 
work. Iron molding sands occur in 
abundance in almost every locality. 

Practically all refractories at pres- 
ent come from eastern makers. Sev- 
eral firms make magnesite and _ silica 


brick, but their output is not sufficient 
meet the 
being 


Developments 
the 
capacity of several of the more promi- 


to demand. 


are now made to increase 


ent of these companies, with the result 


that in a short time a brick indus- 
try will be built up in this section 
of the-country. Large deposits of high 
grade magnesite and dolomite are 


the Pacific coast. 
The entire supply of electrodes comes 


found on 
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from eastern points. Having suitable 


material and large amounts of avail- 


able 


time 


only a matter 
until manufacture 


take its place with the other industries 


power, it is ot 


electrode will 


in California. 

Since the plant of the Noble Elec- 
tric Steel Co., in Shasta county dis- 
continued operations ferroalloys have 
not been produced. Several installa- 
tions were started during the war 
but with the drop in the demand were 
unable to meet eastern competition. 


This industry offers an attractive field 
for capital at the present time. 

Deposits of manganese and chrome 
ores of high quality occur widely in 
but production has 
Most the 
pockets, making 
The market this 
at Lack 
of coke has been the greatest obstruc- 
tion to the steel industry in the West. 
being 


many counties, 
deposits 


the 


been limited. of 
occur in 


mining 


large 
cheap. 
small 


for 


material is present, 


Jevelopments now carried 
on to open the extensive coal deposits 
Utah, which mean great 
vances in the and trade. 
Railroads are being put in to tap these 
fields, and several blast furnace installa- 
Many 
both 


are 


will ad- 


iron 


oi 
steel 


being contemplated. 


deposits 


tions are 


extensive of coal in 


Utah and Washington are at present 
inaccessible due to lack of transpor- 
tation facilities. 


Construction Under Way 


The extent of the growth of hydro- 
the 
in 


clectric developments is shown by 
list of recent undertakings 
Table I. Practically all of this con- 
struction is now under way, and is in 
the present iarge 
completed 


given 


addition to supply. 
at 


years 


projects will be 
during the next 
thousands 


These 
intervals few 
of of 
land 


both by the diflerent cities and private 


Besides many acres 


available water power owned 
firms offer a vast potential field should 
the need 

A list 
the 


operations is 


arise. 


of electric furnace 


with 


shops on 
and notes of 
Table IT. 

At present lack of high grade tech- 
the 


ratings, 
in 


coast, 
given 
nical men exists on Pacific coast 
the different metallurgical 
tries. The this 


that many shops have broken in their 


itt indus- 


result of has. been 


own furnace men with different de 
grees of success. Common labor is 
pientiful, although of doubtful worth 


In the southern part of the state the 
Mexican further 
the Slav 
more the 
coast 


predominates, while 
Austrian, Italian, 
numerous. Due 
of existence on the Pacific 


and 
to 


north 
are 

ease 
the laboring class, as a rule, are not 
tend to drift 
The great 


highly dependable,- and 


from vlace to place. cx- 
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ception is the one who stays and fits 
into a position of some importance 

' Table II 
such as gang boss, first helper, ete. 


Electric Furnace Installations on Pacific Coast 


In general, operating costs in this 


section of the country, are compar- American Manganese Steel Co., Oakland, Cal. Operating 3-ton heroult furnace, 
able to those obtainec Isewhere. b basic hearth, making manganese steel castings on!y 
: . tained elsewhere, m Best Steel Casting Co., Oakland, Cal.-—-Operating a 6-ton heroult furnac vcid hearth, 
Vary depending on the location ot and a 1l-ton rennerfelt furnace on basic: making carbon steel castings, alloy steel castings 
: he fe : bers ee gray and white iron castings, special alloy ingots. 
the plant. The following costs are Lieweliyn tron Works, Los Angeles, Cal rhree-ton heroult furnace, basic operation 
working on carbon and alley steel castings, and high grade forging ingots, both carbon 


some actually obtained in practice: all 
ant aloy. 
Monarch Foundry Co., Stockton, Cal.—One-ton heroult furnace, acid hearth, working 
on carbon steel castings. 


Shop A—Power Ic per _ kilowatt 


hour; scrap $16 per net ton; 6-ton fur- Warman Steel Casting Co., Los Angeles, Cal IT'wo 3-ton home-male furnaces, ré 
mene basic : a2 = sembling a heroult, working on acid bottom, making carbon and chrome steel castings 
nace, aSiC operation, wor king two Southern California Iron & Steel Co., Los Angeles, Cal.—-Six-ton heroult furnac« 
slags. This shop is o erating o in- basic hearth; not operating; was installed to make high grade forging ingots. 
8 i Bi — & ale Southern Pacific Co., Sacramento, Cal.—Six-ton heroult furnace, basic operatior 
gots and steel castings, 24-hour opera- making steel castings, forging and rolling ingots for its own us¢ 
: — 2 Keystone Iron Works, Los Angeles, Cal.—Three-ton ‘lectromelt furnace, basic opet 
tion, 6 days per week. Cost of molten tion, carbon steel castings. ; 
metal in ladle cover over one year Union Tool Co., Torrance, Cal.—Three-tou heroult furnace, basic hearth, carbon and 
P 7 alloy steel castings, carbon and alloy steel ingots for its own manutacturing work on o 
period $32. well machinery and tools. 
= c _t Kay-Brunner Foundry Co., Los Angeles, Cal.—One-ton Vom Baur furnace,. acid 
Shop B—Power 0.85 cents per kilo operation, on small steel castings. ) . 
watt hour; scrap iron borings at $7 Tannent Iron & Steel Co., Tacoma, Wash.—Two '%-ton Greene furnaces, acid opera 
i a - tion on steel castings. 
n ¢ stee ‘ ¢ nings acific Car & Foundry Co., Renton, ash. ne and one-half-ton Greene furnace, 
per ton and steel borings and turnin P ( } iry ¢ R Wash.—O l hal ( 
, o6- 14_ a ma — acid operation, on steel castings. : : 
at $6; 1% ton furnace, basic operation, Lamb Machine Co., Hoquiam, Wash.— One and one-half-ton Greene furnace, acid 
one slag method. This shop pours hearth, on gray-iron and steel castings. "7 ; 
Aurora Foundry Co., Seattle, Wash.—Two-ton Greene furnace, acid operation, steci 
three heats per day, 6 days per week. castings. 


Everett Steel Co., Everett, Wash.—One-ton Gicene furnace, acid operation, steel 
castings. 
cost of gray iron in ladle $26.50, and Olympic Steel Works, Seattle, Wash.—One 1-ton and one 2'%4-ton Greene furnace, 
. i os acid operation, on steel castings. 
white iron in ladle $29. Vulcan Mfg. Co., Seattle, Wash.—One and one-half-ton Greene furnace, acid opera 
tion, on steel castings. 
Capital City lron Works, Olympia, Wash.—One and one-half-ton Greene furnace, 


working on small sized iron castings: 


Basic Furnace Operation acid operation, on steel castings. 
. . - Skagit Steel & Iron Works, Sedro Woolley, Wash.—-One and one-half-ton Greene 
Shop C—Power 1.4 cents per kilo- furnace, acid operation, iron and steel castings. 

. ¢ . anfore Ce / s, Ss rns ‘al.—Two-to ; : ace id botto 
watt hour; scrap borings for white POP ood Ircur Works, un Bernardino, Cal Two-ton Greene furnace, acid botton 
iron at $7, and standard melting stecl Columbia Steel Co., Portland, Oreg.—One and one-hali-ton Greene furnace, basi 
ae i a e16 a operation, ‘uanganese and carbon steel castings. 
for other work at $16 per ton; l-ton Los Angeles Foundry Co., Los Angeles, Cal.—One and one-half-ton Greene furnace, 
furnace, basic erati rats basic operation, sash and special window weights, and hard iron castings, ; 

; ; on operation, four he at Pacific Foundry Co., San Francisco, Cal.—One-half-ton specially built furnace, basic 
per day, 6 days per week, working operation, working on special analysis gray and white irons, monel metal 
. . . ° Electric Steel Foundry, Portland, Oreg.—Three-ton ‘lectromelt furnace, acid operation, 
on highest quality castings of small steel castings. 


Enterprise Foundry Co., South San Francisco, Cal [wo 1-ton Girods, acid operatior 


and medium size. Costs of molten 
on steel castings. 


metal in ladle cover over one year period 
chrome steel, up to one per cent 
chromium $46; plain carbon - steel, 











" : : age 5 cents a ound; ferrochrome 18 authorized to investigate coals of vari 
$40: white iron, $27.65 per ton. . ‘ 


Shep D—Power 1.25 cents per ile cents per pound. ous sections and found that a high gas 
: a > ole er k - 


: As development proceeds the ques- coal where the volatile matter would 
watt hour; 6-ton furnace, acid opera ; ; . : ‘ : 

: ; : ‘ tion of price will give way to that run extremely high, best met require 
tion, on medium sized steel castings, ; . , 
of quality, and the electric furnace ments. 

will be used on the Pacific coast for E. D. Frouman, Vice President 


all but the heaviest work. At the The S. Obermayer Co., Pittsburgh, Pa 


two to three heats per day, 5 days 
per week; scrap $14 per ton; molten 


metal in ladle $28.60 per ton. : 
present time specialty shops are oper- 


The costs given are taken from : ‘ 
; * ating on manganese steel, white iron, m m M 
operations which have been developed . f S : : vist ee For Co pany To ake 
ae er rray iron for pistons and piston rings, . 

under the writer’s supervision, and _— aun _ Alloy Steel Castinzs 

‘ r oi' well tools, acid proof iron cast- ae ree : > 
represent the highest type of metal- . , The Inland Engineering Co.,  re- 
: - z : ings and alloy steel castings. ; S aime 
lurgical practice. Other figures from cently incorporated in Chicago to pro 


different shops show costs of from $30 


duce manganese and _ chrome. steel 


Points on Sea Coal castings, is headed by Walter S. Mc 


to $60 per ton for molten steel, de- 


pending on the type of furnace, class 70 the Editor: Kee, president and ‘treasurer, who 
of operator, costs of power and ma- I note your article in the Jan. 1 has been in the industry for the past 
terial, and regularity of operation. issue of Tur Founnry entitled “Sea Coal 18 years. Mr. McKee formerly was 
Prices on the Pacific coast will aver- Produces Clean Castings.” In answer vice president and director of thé 
age 1 to 1.4 cents per kilowatt hour you make a. statement that sea coal American Manganese Steel Co. Ed 


for power; $5 to $16 per ton for facings are not, graded. The writer ward S. Black is vice president of th 
scrap; common labor 40 cents and who has manufactured this material for Inland company. He has had long ex 
semiskilled labor 80 cents per hour. 25 years differs with this statement perience in designing special castings 
The present rates for mechanics, Sea coal facings are graded in the for steel mills, blast furnaces and ore 
molders, etc., ranges from 70 to 90 quality of coal that is used and in docks. Eugene C. Bauer, a vice presi 
cents per hour. Electrodes, graphite, the fineness of grinding and it is my dent, has been in the selling depart 
cost 20 cents, carbon, 7% cents per experience that proper grinding to fit ment of the manganese steel industry 
pound; limestone $2.50, burned lime the sand is essential. for the past 16 years. J. W. Plant 
$10 per ton; fluorspar gravel, 85 Further, it is found that the volatile a vice president, has been engaged in 
per cent, $30 per ton; coke $20 per matter in the coal is of the highest im- the sale of special castings on the 
ton; ferromanganese and ferrosilicon, portance. In 1907 the writer was Pacific coast for many years. 





Heat Treating Motor Castings 


Sleeve Castings for a Knight Engine Are Heated in a Tunnel Furnace of the 
Muffle Type To Relieve Internal Strains—Gravity Con- 
veyors Assist in Handling the Castings 


l.1. castings have a more or. gray iron, where the strain is never As quite easily may be understood, this 
less amount of internal strain so great it is in some cases so im- involves tying up large sums of mon- 
depending upon the variations portant as to effect the casting ma- ey in materials and production, and 

in thickness of section, the rate at terially. This is true of some of the necessitates large storage space. 3e- 

which the castings are cooled and castings for gasoline engines, such sides, at times the need for castings 
upon the composition of the metal. If as the cylinders and pistons. Castings becomes urgent and it is difficult to 
the shape is irregular and the thick- of this nature must retain their shape secure the castings as fast as needed. 
ness of section varies widely, or if the after being machined, but if the in- The advantages of a quick method 
metal is hard and sets quickly, the ternal strain is too great the castings for ageing castings became apparent 
internal strains will be great. In hard’ gradually will go out of round after to the Wilson Foundry & Machine Co., 
iron for malleable castings the internal being machined. This condition is Pontiac, Mich., which decided to in- 
strain sometimes is so great as to avoided by many automobile compa- vestigate more rapid methods. After 
cause the casting to crack either while nies by allowing the castings to stand, thorough tests, the company decided 
cooling, or after the casting has come or age six months or more after being that annealing at a temperature so low 
to the normal room temperature. Such cast and before the final cut is taken that it would not effect a change in 
ire the extreme cases, but even in out on the casting in the machine shop. the condition of carbon in the iron 
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FIG 1—PLAN AND ELEVATION WITH SECTIONAL 
DIAGRAMS OF THE TUNNEL FURNACE USED TO 
HEAT TREAT GRAY-IRON CASTINGS—NOTE 
THIS IS OF THE MUFFLE TYPE 
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FIG. 2—ABOVE-—-ALL SLEEVE CASTINGS ARE IN 
SPECTED FOR DIMENSIONS BEFORE THEY ARE PUT 
INTO THE HEAT TREATING FURNACE, FIG. 3—BE- 
LOW--CAR LOADED WITH SLEEVES READY TO 
ENTER THE FURNACE FIG. 4—AT THE RIGHT 

SIDE VIEW SHOWING THE FULL LENGTH OF THE 
FURNACE 
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would give the desired results with 
out having any detrimental effects on 
the metal. 

The castings which the company 
deemed most important to heat treat 
are the sleeves for the Willys-Knight 
motor. These castings are thin walled 
cylinders with lugs at one end, and 
they must be as nearly round as it 
is possible to make them. When the 


rough cut is taken in machining them, 
the the 
given a little more freedom and gradu 


internal strains in casting are 


ally force the cylinder slightly out 
of round. For this reason it was 
necessary previously to let the cast 
ings stand for at least six months 
before the final cut was taken 

As thousands of these castings are 
coming through the machine shop 


continuously, it was necessary to equip 


specially for handling and heat treat 
ing them. Mills, Rhines, Bellman & 
Nordhoff, Detroit, engineers for the 














Wilson Foundry & Machine Co. called 


in the McCamic-Batchell-Bergman Co 
who solved the problem by using 
gravity conveyors and a specially de 
signed tunnel type muffle furnace 
The design of the furnace is shown 
in Fig. 1 from which it may be seer 
that heat is introduced at some dis 
tance from the ends by two burners, 
me at each end of the heating zon 
The oil from the burners enter a 
Iengitudinal flue below the floor level oi 
the furnace and from this passes 
through cross flues under the floor and 
up vertical flues on both sides to the 
roof where the gases enter a flue 
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which carries them to the stack. As 
may be noted, the end, at the right, 
through which cars containing sleeves 
are introduced, is nearer the firing 
zone than the other end which is used 
to protect the casting while cooling 
rhe furnace holds seven cars which 
re shoved in every hour, as shown 


3, thus making a cycle of seven 
the 
out. 
the 


in big, 


hours from time a car enters un 


til it is taken During two hours 


castings are in the 

the 
devoted to a 
inary the 
three to cooling. As may be noted from 
the 


and 


of this time 


firing zone. Of remaining four 


hours, two are prelim 


heating of castings and 


are pushed along on 
a baffle plate of steel 
The plate on the 
with the plate on 

tends to form a 


Fig. 3 cars 

have 
end. 

together 


tracks 
at the one 
one Car 
the preceding car 
compartment of the and 
distribution of the 
As has mentioned, the furnace 
is the muffle type, and thus the 
ings are protected from the direct ac- 
They are not given 
being 


gives a 
heat. 


car 
more even 
been 
cast- 


tion of the flame. 
a high heat, the temperature 
from 750 to 800 degrees Fahr., and so 
they do not acquire an oxide scale. 
However, they are blued somewhat in 
passing through. 

are brought. to the outgoing 
the machines on 


conveyor two 


Castings 
roughing 
which 


end from 


a gravity holds 
of the outer sleeve and one 
These fall on the 


rows, one 
of the inner sleeve. 
inspector's bench where they are gaged 
to determine whether they are _ too 
large to fit the jig in the finishing ma- 
small to clean up 


too 


chine, or are too 


in the finishing operation. If 
large, they are sent back to have more 
metal taken off, and if too small they 


The inspector also ex- 


are scrapped. 
amines the sleeves for defects in the 
metal, the least blemish being cause 


for rejection. 


Castings Are Inspected 


Fig 2 shows the inspector at work 
The number of sleeves passed through 
each hour is marked on the blackboard, 
shown at the upper right-hand corner, 
for the benefit of the production de 
The = gravity may 
he noted at !. As the 
ished gaging a _ casting, he 
behind him. This car 


partment. conveyer 
inspector _ fin- 
sets. it 
on the 
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car 
holds sleeves on its three shelves. 
When loaded, the car is carried to the 
charging end of the furnace by a mono- 
rail crane. A view of the side of the 
furnace along which the monorail op- 
erates is shown in Fig. 4. This gives 
of the appearance of the fur- 
and shows the top flue at B 
the stack at the side of it. The 
stack nearer the end of the fur- 


an idea 
nace 
and 


steel 
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tile 
hasten 


through hollow 
the 
the 


come in 


nace draws air 
furnace to 
This air 
the 
lowering the tempera- 
wall of the 
action. 


in the wall of 


the cooling of sleeves. 


does not contact with 


sleeves, but by 
the 


cooling 


ture of furnace, ac- 
cclerates 
When the 
furnace, the 
to handle and they are set on a grav 
the 
one 


car is taken out of the 


sleeves are cool enough 


ity conveyer which extends along 


side of the furnace opposite to the 
along which the monorail is located. 
This the 
the finishing machines, and the stream 


day. A re 


conveyer carries sleeves to 


is constant 24 hours a 
serve of untreated sleeves is carried 
and set along the side of the furnace. 
case the turning ma 
temporarily do not keep up 
the rate at which the 
being introduced into the 


necessary to. discontinue 


Then in rough 
chines 
with sleev 
are furnace 
it is not 
charging. 


Too Much Coke Retards 
Cupola Melting 


lined to 36 


4-inch 


cupola 

inches is with 
square tuyeres located 14 inches above 
the sand bed. The windbox around 
the cupola 9 inches wide and 22 inches 
high is connected to the positive pres- 
through a 8-inch 
indicate 
We 


iron 


Ouestion—Our 


provided four 


blower single 
We have no 
pressure or volume of 
melting 14.000 
daily and the melting 
hours for this amount. We place 600 
the bed 175 
succeeding 1200- 
made up of 
The cupola 


sure 
pipe. gage to 
the 


are 


air. 
pounds of 
time is 3% 
pounds of coke on and 
the 
charges of 
half 
bunged up 
appreciate 


pounds between 
iron 
scrap. 


pound 
half pig and 
is completely 
We shall 
this subject and any instruc- 
care to offer 
foundrynien 


after each 


heat. your ad- 
vice on 
since we 


and 


tion you may 
are not practical 
therefore have no experience on which 
The 


opinion. cupola is 


with a slag 


to base an 


not provided hole. 


coke bed is about 
the feature 
practice that is 


should be. 


present 


Answer—Y our 
that is 
present 


right and only 
about your 
any where near where it 
You need about your 
tuyere area; your blower may be large 
enough but from the fact that the 
pipe is only 8 inches in diameter we 
are doubtful. Your iron charge is 
a little on the heavy side; you dre 
using about twice as much coke be- 
tween charges as necessary and a 36- 
inch cupola melting 14,000 pounds of 
iron should be provided with a slag 
hole and slagged freely. Under favor- 
able conditions, good coke, sufficient 


twice 


February 1, 1923 


air, properly proportioned charges 
and with the slag drawn off regularly, 
a 36-inch cupola will melt 5 tons of 


iron an hour and drop clean after sev- 


eral hours’ run. We mention these 
details so that you may have a defi- 
nite goal to shoot at. Now for spe- 
cific details covering your particilar 
case. 

Enlarge your present tuyere open 
ings in the shell horizontally to 6 
inches, and then cut four additional 
tuyere openings 4 x 6 imches, one 
between each pair of old openings. 
Cast a set of new tuyeres and brick 
them in place and you will have a 
practically continuous tuyere all the 
way around. An oxyacetylene torch 


is the most convenient tool for cutting 
the openings in the shell, but if it is 
not available an outline of holes may 
with a ratchet, air or 
After all the holes are 
enclosed piece of plate 
may be removed. It is not necessary 
that the the opening be 
trimmed to straight lines. The pieces 
may be cut out with a hammer and 
diamond point chisel, but a larger area 
of brick will have to be removed than 
where either of the other methods are 
employed and in addition the vibration 
will have a tendency to loosen the re- 
mainder of the brick lining. Irrespec- 
tive of which method is adopted it is 
not advisable to remove the complete 
circle of brick at one time. The bet- 
ter way is to remove approximately 
one quarter section, cut the holes, set 
the new tuyeres, brick up around them, 
cut a second section and so on 
the circle is complete. In _ this 
and in the event that the 
not supported on angle 
irons inside the the brickwork 
will not come sliding down. 


be bored elec- 
tric drill. 


drilled the 


edges of 


then 
until 
manner, 
brickwork is 
shell, 


Volume Translated to Weight 


Coke varies in weight and therefore 
specify a definite weight 
for your charges. Approximately 100 
of coke to 1000 pounds of 
iron is the customary for a 
36-inch cupola. In your you 
may determine the amount by volume 
afterward translate the volume 
Set up a ring of bricks 
on edge around a 36-inch circle and 
fill it with coke. The number of fork- 
fulls required to fill the space is count- 
ed and the same number afterward is 
employed when charging the cupola. 
The amount also is weighed and de- 
termines the weight of the iron charge 
at the approximate ratio of 10 to 1. 
Scatter about 25 pounds of limestone 
over each charge of coke and 
that the slag is allowed to flow freely 
through a slag hole at least 4 inches 
below the tuyeres. 


we cannot 
pounds 
charge 


case 


and 
into weight. 


see 














Correcting Flaws in Metal Mixtures 


Problems of the Gray Iron, Malleable and Steel Foundry Discussed 


By H. E. Diller 








High Silicon Iron Is Hard 


Question: Our iron is extremely hard 
in the light sections and shows excessive 
shrinkage in the The 
composition is silicon 3.10 per cent, sul- 
phur 0.065 per cent, 0.717 
per cent, manganese 0.46 per cent. Please 
the amount of phosphorus and 
also of silicon. We 1000-pound 
charge in a 48-hour inch cupola with 120 
pounds of coke between charges. The 
coke bed is 30 inches above the tuyeres 
and the metal comes highly heated from 


heavy sections. 
phosphorus 


note 
use a 


the cupola. Kindly recommend a gray 
iron which will be soft and not porous 
in light castings. 

Answer: An iron of the composition 


you give should be soft in any size cast- 
The cause of leaky casting is due 
phos- 


ing. 
mainly to the high percentage of 
phorus. Castings to stand high air or 
water pressure are best made by using 
malleable bessemer pig iron, which con- 
less than 0.2 per cent phosphorus. 
You should use an iron giving as low as 
2.5 per cent the casting, but 
this would be more apt to give you hard 


tains 
silicon in 


iron than the present iron you are using. 


We conclude that either your analysis 
is wrong or that you are using bad melt- 
ing practice not evident by the details 


given in your report of cupola operations. 


Brakeshoe Compositions 
We the 
manufacture of would 
like to know the correct composition o: 


Would a 


Question: are entering upon 


brakeshoes and 


metal to use. mixture of car 


wheels and ferromanganese make a gol 
shoe ? 

Answer: To make the best grade of 
brakeshoe you should control your mix- 


ture by chemical analysis and get an 
iron with from 1.5 to 2.0 per cent sili- 
con: less than 0.1 per cent sulphur; not 
over 0.7 per cent and 
tween 0.6 and 0.8 per cent manganese. 
The amount of silicon will depend upon 
the style of brakeshoe you are making. 
It should cause the 
but not too hard, as a 
shoe wear the much ii 
excessively hard. 


phosphorus, be- 


cl »se- 
brake- 


iron to be 
grained, 
will wheel too 
position 
chemical! 
mixture 
give 


This 


are not in a 


mixture by 


In case you 


+ 


to control your 
analysis you should make up a 
and 


close-grained 


pig iron which will 


brakeshoe. 


of scrap 
you a 


can be determined by breaking an _ oc- 


casional shoe. It would not be practical 


to make a mixture of car wheels and 
ferromanganese for brakeshoes as_ the 
silicon would be too low and the shoe 
would be too hard. A good mixture 


could be made by using 40 per cent 


pig iron, 45 per cent gray iron scrap and 


15 per cent steel scrap. 


Metal for Weldinz Rods 


We would like to know the 
the 


Ouestion: 


composition of welding rods and 


mixture to be used in making them. 
Welding 


the following composition : 


should be of 
Silicon, 2.6 


Answer : rods 


to 3.0 per cent; sulphur, as low as pos- 
sible, not over 0.08 per cent; phosphorus, 


about 0.5 per cent; and manganese. be- 
tween 0.5 and 0.7 per cent. To secure 
this mixture, about half pig and_ half 
scrap should be used. The silicon in 
the pig iron will be governed by the 
quality of scrap you use. If the scrap 
is from the welding rod mixture, the 


pig iron would have to contain around 
3.25 the 


If pig this composition is no 


cent silicon on 


iron of 


per average. 


i with lower 
the addition 


of enough 8 to 10 


readily obtainable, pig iron 


silico: can be used with 


in the cupola per 


desired 


cent ferrosilicon to give the 
silicon in the mixture. However, in 
using ferrosilicon it is necessary to use 


a mixing ladle as the composition of 


the iron from the cupola will vary con 


siderably. Sulphur in the pig iren 
should be below 0.05 per cent = and 
manganese 0.6 to 0.9 per cent. Phos- 


phorus should be the same as is desired 
in the 


Mixtures for Malleable 


What 
malleable 


Ouestion: mixture should we 
iron in an 
the 


which we 


use for making 


and what should be 


the pig 


air furnace, 
composition of iron 
buy? 

mixture 


You 


approximately 50 per 


Answer: should use a 


consisting of cent 
pig iron, not more than 5 per cent steel 
and the remainder hard iron scrap. This 
could be changed by the use of not more 
than 10 or 15 
leable in the place of 
iron. The 
governed by the percentage of carbon in 
hard This should 
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mal- 
hard 


annealed 
the 


per cent 


some ¢ if 


amount of steel also will be 


vour resulting iron. 


2 


be between 2.3 and 2.4 pet 


get the best results in physical properties. 


cent to 


In case you do not get carbon this 
low the steel might be increased above 
5 per cent, but it should be carefully 
spread out in the furnace so as to in- 
sure a thorough mixture and the amount 
should be cut down if shrinkage in the 
metal becomes excessive. 

The pig iron you buy should come 
within the following specifications: Sul- 


over 0.05 per cent, phosphorus 
0.1 and 0.2 


should 


phur not 
I and man 


0.4 and 


0.6 per cent, giving a leeway to use pig 


etween per cent, 


ganese average between 


iron with higher manganese and some 
with lower manganese. The © silicon 
will be governed to an extent by the 


size of the castings you make. The pig 


iron should average approximately 0.4 
per cent in silicon above the amount of 
silicon required in the casting. Thus, 


if you are making a light grade of cast- 
which desire 0.9 
silicon you should secure pig iron which 


ings in you per cent 


will average 1.3 per cent. Of course, 
you cannot buy pig iron to an_ exact 
composition like that. Therefore, you 


will have to get 


from 1.0 to 


two grades, one ranging 


silicon and 
ranging from 1.26 to 1.50 
These then be 


mixtures It is 


1.25 per cent 


another per 


cent stlicon. can used 


to make your also well 


little 
silicon. A 


to have a iron of lower and of 


higher small amount of pig 
0.75 to 10 


little more with 


cent 
to 2.0 


averag- 


iron with = silicon per 


and a silicon 1.75 


per cent will be of advantage in 


ing mixtures. 


Molding Conditions Are 
Cause of Pin Holes 


Ouestion: We are having trouble with 


pin holes in piston rings which we cast. 


We notice that this trouble occurs only 


on certain floors and never all through 


the foundry. Our iron contains: Silicon, 


1.80; sulphur, 0.095; phosphorus, 0.5, 
and manganese, 0.60 per cent. 
Answer: The trouble with pin holes 


conditions. 
fact that it 
We would 


recommend that you give particular at- 


molding 
the 


occurs only on certain floors. 


is probably due to 


This is indicated by 


tention to the molds to see that they 
are not rammed too hard, and to insure 
that the sand is not tempered irregu- 


larly and not too damp. 








Refractories for Air Furnaces 


Manufacture of Molded and Dry-Pressed Brick Is Described with Details of the 


Different Kinds of Clays Used—-Compositions and Sizes of Brick 
for Various Parts of the Furnace Are Given 


LTHOUGH the 


fractories for. air 


subject of re- 
has 
little 


furnaces 


been given comparatively 


study, it is now realized that it is ex 


problems are 
differ- 


ceedingly important and 


being investigated from many 
ent angles. 


Most 


constantly 


firebrick manufacturers are 


endeavoring to improve 


their products. It costs a great deal 
to maintain chemical and physical lab 
oratories, but the firebrick manu- 


facturer believes that if a product can 
be made to give 30 heats 
20, it will be worth more to the found 


instead of 


ryman. 
Occasionally, firebrick fail to give 
the service ordinarily received from 
them. Sometimes it is the fault of the 
firebrick, and, at other times, it is 


due to improper installation or furnace 


design, but there are also some fail- 
ures that cannot be solved. These 
latter are embarrassing to the inves 
tigator and endless confusion occurs, 
because the foundryman thinks they 
are the fault of the firebrick and the 


firebrick manufacturer thinks they are 


due to improper use. 


Desire to Overcome Failures 


All manufacturers of firebrick are 
desirous of overcoming these prema- 
ture failures and it is believed that 


if a more intimate relationship existed 
between the foundryman and the fire- 


brick producer, the latter would be 


in a better position to furnish ma 
terial that would give the _ highest 
possible service. 

When the clay is received at the 
firebrick plant it is either stored ‘ 
large piles and allowed to weather, 


or it is coarsely ground and the crushed 


material conveyed to elevated bins 
Each bin has an opening in the bot 
tom from which the clay can be with 


drawn as desired. 


As some clay is devoid of plasticity, 
if is necessary to mix it with clay that 
flint 
Burned clay, known as 
firebrick 
contraction, to 
and 


is plastic, to bind the particles of 
clay together. 


calcine or grog, is used in 


mixtures to reduce 


make the product more porous, 


Paper prepared for the Rochester, N. Y., meet- 
ing of the American Foundrymen’s association. 
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to make brick that will resist spalling. 


After measuring out definite pro- 
portions of flint clay, plastic clay and 
calcine, the mixture is transferred 
to a wet pan when the _ necessary 
amount of water is added. It is then 
ground until it is of the proper con 
sistency. 

A wet pan is about eight fect in 
diameter with a side rim 12 inches 
high. The pan bottom is fastened to 
a vertical shaft which is’ revolved 
by an overhead crown wheel and pin 
ion. The lower end of the vertical 
shaft rests in a_ step bearing. A 
false bottom of chilled iron is placed 
on the pan bottom and this acts as 


the grinding surface. A horizontal shaft 
ou which two crusher rolls are mount 


ed, is placed around the vertical shaft, 


the ends of the shaft extending into 
the pan frame. These rolls, weighing 
about 8000 pounds each, are turned 


by being in contact with the revolving 


pan bottom and the clay is directed 


under the rolls by means of suspended 


scrapers. Some wet pans are equippe“' 


with emptiers which greatly increase 
their capacity. 
When the clay mixture has been 


the fineness, a 
lever is pulled, which lowers the emp- 
the This the 
the rim small 
pushed to. the 


ground to proper 


tier into pan. forces 


mud over pan onto a 


car and it is then 


molding tables. 


In making firebrick for malleable- 


iron furnaces a great deal of care 
must be exercised in the grinding 
process, as some parts of a furnace 
require fine grained brick, while in 
other parts, coarse grained brick give 
the best service. 


A dry pan is similar to a wet pan 


except that it is somewhat larger 
in diameter and its bottom, instead 
of being solid, is filled with perfora- 
tions ™% to ™% inch wide and 4% 
inches long. 

The clay, being directed under 


heavy iron rolls by suspended scrapers, 
is crushed and the fine particles drop 
through the perforated bottom. From 
here the clay is conveyed, by cups at- 
endless belt, to elevated 
use, or to a tower 
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tached to an 


bins for future 


where it is prepared for dry pressed 


brick. 


Molds made of white pine are com- 


monly used, but in some instances it 
is necessary to use harder woods to 
resist the cutting action of the hard 


particles of and calcine in the 
If harder material was not used, 
would be _ in- 
would 


clay 
mud. 
the size of the mold 
creased and the resultant brick 
be larger than the specifications called 
fer, thus necessitating some chipping, 


which is always a costly process. 


sprinkling a thin layer of 
sand in the mold, a piece of 
fireclay mud, slightly larger than the 
the mold, 
the hands, 


After 
sharp 
brick, is placed in 
pressed down well 
and bumped on a heavy table. This 
is rather rough treatment for soft 
wood molds but it is necessary in 
order to fill out the mold. The excess 
mud is cut off with a wire and re- 
turned to the molding table. A smooth 
stick or slicker, moistened with wa- 
ter is then drawn across the top of 
the mold, which gives the brick a clean, 
smooth surface. The mold is carried 
to the drying floor where it is in- 
verted and gently withdrawn from the 
brick. In the molding of roof bric! 
which have to be repressed, so much 
the preliminary molding is 
unnecessary. 


dcsired 
with 


care in 


Drying the Molded Clay 


As the freshly molded brick contain 
considerable water and are easily de- 
formed, it is necessary that they be 
thoroughly dried before being placed 
in the kilns. 


Firebrick are dried, either on heated 
floors or in tunnels. A drying floor 
is made of brick or tile, beneath which 
is a series of pipes carrying 
steam. This gives the floor a 
form temperature and the water in the 


live 


uni 


brick is gradually expelled. A_ fan 
blows warm air over the top of the 
brick and this not orly helps to 


drive out the water, but it reduces the 
humidity of the atmosphere in the 
house. This latter is an 
portant factor because, if the air was 
not kept in motion, a point would 
finally be reached where the air would 
be saturated with water vapor and 


3 - . 
ary 1m- 
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there would be as much precipitation 
on top of the brick as there was evap- 
oration from the bottom. Three days 
required to standard size 


are dry a 


firebrick. 


Not so many years ago _ firebrick 
were dried by the hot gases derived 
from the combustion of coal. Instead 


the 
brick floor, flues ran the entire length 


of having steam pipes beneath 


of the shed, the fireboxes being at 
one end and the high stack at the 
other end. In this method the heat 
distribution was unequal, some parts 
of the floor being hot, while other 
parts would be comparatively cool. 


Tunnel drying is undoubtedly — th 


most economical, because the tem- 
perature and humidity can be easily 


is possible to utiliz 
this 


centrolled and it 


the waste heat from the kilns. In 
method of drying, the brick are stacked 
on iron pushed in one end of 
the 


through to 


cars, 
and moved 
the 

ready to be 
The 


tunnels is 


tunnel gradually 
then 

the 
maintained 


250 


other end and 


they are placed in 


kilns. temperature 


in the usually about 


Fahr., and it takes two days 


the 
the 

this 
chemically 


degrees 
to complete drying. 

water is 
but 


Most of 
removed by 


hy groscopic 
drying process, 


the water combined wi 
the clay is not driven out until a tem 
1000 degrees Fahr. 


perature of about 


is reached. 
Setting Brick in the Kilns 

Skill is 
brick in 


required in placing th: 
the They 
be placed far enough apart to permit 


green kilns. must 
the hot gases to pass through quickly. 
but they must be close enough so 

reduce the capacity of the 
The brick are usually placed on 


to not 
kiln. 


their edges and a thin layer of white 


sand sprinkled between each layer 


to prevent sticking together when they 


become hot. About 50,000 brick are 
placed in a kiln. After the kiln has 
been filled the firebrick doors are 
put up and they are covered over 


with a mud made of fireclay and san‘ 
The the 


also closed, and the kiln is ready to be 


cooling holes in crown 
fired. 
kilns used 


but 


Several types. of are 


in burning firebrick, probably th 


most common is the _ intermittent, 
round, downdraft’ kiln. This kiln 
illustrated in Fig. 1, is about 26 feet 
in diameter and 12 feet high. Th 
stack, which is located in the center 
of the kiln, is three feet in diameter 
and 28 feet high. Each kiln has 14 


fireboxes in which slanting grate bars 
are used. The kiln floor is made of 
firebrick of such shape that wh 

one is placed against the other there 
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is a space of % inch between them. 
Beneath the floor, is a series. of 
flues which connect up with the stack 
In medieval times, wood was. used 
for burning refractories and _ later 
charcoal and coke, but at present, coal 
and natural gas are the most im- 
portant fuels. In the future, producer 
gas and fuel oil no doubt will be 
used extensively in burning refractor- 
ies. 

Burning is one of the most impor- 
tunt stages in the manufacture of fire- 
brick and the kiln fireman can either 
produce a kiln of good brick or he 
can make a worthless product. The 
burning process is divided into three 
periods¢ Dehydration or water smok- 


ing period: oxidation period, and vitri- 


fication period. 


At first only a few lumps of burn- 


ing coal are placed in each firebox, 











FIREBRICK KILNS OF 


FIG. 1 


but gradually more coal is added until 


there is a small fire in each pocket 


During the water smoking period it is 
necessary that the heat be raised slow- 
ly to completely expel all hygroscopic, 
or free water, in the brick. Water 
vapor can be seen issuing from th 
stack, and if the fires have been built 
properly all the uncombined wate: 
will have been driven out by the end 
of the third day. The kiln tempera 
ture at this period is about 900 d 
grees Fahr. 

A large excess of oxvgen is needed 
during this period to unite with th 
carbon of the fuel, because’ carbo 
in the form of soot has a tendency to 


stick to damp brick and unless the kiln 
| 


man is careful, so much soot may )b 
deposited between the brick that th 
burning time will be almost twic« 


what it would be normally. 

On the fourth day the oxidation 
period begins. At the end of th 
fcurth day the kilns are fired every 
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heur instead of every two hours. Du 
ing this period the chemically com 
bined water is driven off; ferrous iron 
is oxidized to the ferric condition; 


calcium and magnesium carbonates, ii 
present, are broken up into carbon di 
oxide and calcium and magnesium ox 
ides, respectively. lf carbonaceous 


matter is present in the clay it will 


be converted into carbon dioxide. The 


brick begin to shrink and harden sony 


what, but they are too soft to be 
used in furnaces. The temperature a 
the end of the fifth day is about 1900 
degrees Fahr. 

On the sixth day the vitrification 
period begins. The small amount of 
alkalies in the clay fuses and helps 
tc bind the particles of infusible clay 
together. The lime, magnesia and 
some of the iron oxide tends to un" 
with the excess of silica to form min 





THIS TYPE HAVE 14 FIREBOXES 
ute spots of slag, which also acts as 
a binder. At the end of the sixth 
day the temperature of the kiln will 
be about 2400 degrees Fahr. and at 
this temperature the burning proc 


is usually complete. Sometim« 


seven burn a kiln of 


but 


takes days to 


firebrick, occasionally a kiln can 


be burned in five days. The burning 
time depends a great deal upon h 
dry the brick are when placed im th 
kiln and also upon. climati cond 
tions 

\ few vears ago 9 to 12 davs 
were required to burn a kiln of fire 
brick, but it has been proved con 
clusively that the longer firebrick ar 
burned, the poorer their qualit 
be. This is due to the fact that whe 
brick containing iron compound ire 
exposed to a smoky flame, the iro 
is reduced from the ferric to the 


ferrous condition and it then unite 


excess of silica to form fet 


highly 


with the 


rous silicate, a fusible 





114 . 


firebrick exposed to 


The 


heat, the more dense they become and 


longer are 


consequently their resistance to spalling 


is greatly reduced. It is the aim ol 


the firebrick manutacturer to burn 


a kiln of firebrick in six days and to 
amount of 


the kiln to 


have a large oxygen pass 


through prevent any 


Ing 

reducing action. 

high grade 
The kiln 


pyrom 


ton of 


It requires | 
1000 


are controlled by 


coal to burn firebrick. 


temperatures 
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in a dry pan with just enough wate 
to prevent too much of the clay from 
ectting into the air as dust. Th 
crushed material is conveyed by cup 


belt, to a re 
1/12 


drop 


attached to an endless 
tangular screen with piano wires, 
The 


while 


fine particles 
into a the 
ticles are returned to the dry pan. 


A little 


clay in an 


inch apart. 


mixer, coarse par 


water is added to the fire 


English-stvle mixer and a 


series of revolving knives completely 











FIG. 2—MACHINE FOR 


cters, cones, or by observing 
the 


a pecp 


seecr 


heated brick through 


kiln 
thought by 
th t 
did 
the 


the 
the 


color oft 


hole in door. 


It has been some tire 


re-pressing otf 
than 


rick pro ‘ucers 


handmade brick more harm 


due to breakage of the 


good, 


original bond, but the experiments have 


shown that such is not the case, un 
less the brick have been dried too 
long 

When the brick have become bom 
dry they are placed in the middle ot 
} 


the kiln where they are given a medium 
burn, the final temperature being about 


ahr. 
di y- p) essed as 


2300 
The 


to brick is 


degrees 
name 


applied 


somewhat of a misnomer 


as the brick really contain about 
8 per cent of uncombined water. High 
grade semiplastic clay mixed with 
about 15 per cent of plastic is ground 
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“DRY 


FIREBRICK 


PRESSING” 


mixes the batch and keeps it moving 


until it drops into the storage bin. 


A dry-pressed brick machine, one 


ot which is shown in Fig 2, consists 
essentially of a molding machine and 


a re-pressing machine. The molding 
machine consists of a heavy frame 
with a delivery table about 3 feet 
above the ground and a press box 
sunk into the rear of it. A chute con 
nects the charger with the storage 
bin and this forms a framework which 
slides back and forth over the molds. 
The charger is filled on the backward 
stroke and allows the clay to fall 
into the mold box on its’ forward 
stroke. A plunger drops for just an 


the clay 


then 


the 
the 


into 


As 


instant, driving 


molds and is raised. 


refilled th 
plunger drops again and the action of 
upon the clay 


charger recedes to be 


cams presses it down 
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with a pressure of about 800 pounds 


per square inch. Two brick are molded 


at a time. 

The brick are then passed to the 
repress where they are subjected to 
a pressure of about 1000 pounds per 
square inch. The repress mold top 
as well as the bottom, is steam heated 
to prevent the adherence of clay. 

This re-pressing makes the _ brick 


more compact, gives it greater strength. 


makes sharp edges and puts a brand 
on the brick. The brick may be 
placed directly in the kiln without 


preliminary drying and they are burned 
hard at 2400 degrees Fahr. Brick of 
this type are suitable for side walls 
of air furnaces. 

is essentially an aluminum 
theoretical 


Fireclay 


silicate and its composi 


tion is water 14, silica 46.5 and alu 
mina 39.5 per cent. However, such 
pure clay is never found in commer 
cial quantities and the material ac 


tually used, contains small amounts of 
iron compounds, lime, magnesia, soda, 
Some also 


titania. clays 


excess of 


potash and 


contain an silica in the 
form of sand and some contain an ex 
cess of alumina due to the presence of 


An 


Kentucky 


some highly aluminous minerals. 


analysis of a high grade 


fireclay is as follows: 


Per cent 
CE Ee ee 46.2 
Alumina (AleOg) Kp iabstdheen dene 37.02 
Iron Oxide (FesQs,). is saweenen eer 72 
CIEE, Sas as eid hig bod ial wraglelaie 0.44 
eS eee eee Trace 
Alkalies (NasQ) 

NE So cchice sh vnnanaaeuectn nen 0.50 
ES oa i eh ae a eek Baie te 1.50 
Water (H.O) 13.42 

100.80 
This type of clay is only slightly 
plastic and fuses at about 3250 «ck 
grees Fahr. 
The closer the analysis of fireclay 
approaches the chemical composition 


of kaolinite, the more refractory it 
will be. This will be better unde: 
stood when it is realized that im 


purities in fireclays exert powerful 


influences.* Silica acts as a flux to 
high grade clays when heated abov 
2800 degrees Fahr. and it causes thi 


become friable. It also de- 


the 


brick to 


creases resistance of a brick to 
spalling. Iron compounds act as pow 
erful fluxes and as coloring agents 
Iron in the ferrous condition is ex 


tremely harmful as it unites with 
silica to form ferrous silicate, a highly 
ccrrosive and easily fusible slag. Lime 
both 


not be 


magnesia active fluxing 


and should 


and are 


agents present in 
fireclays to the extent of 
per cent. Soda and potash 
act as fluxes but the best 


clays contain less than 1 per cent of 


high grade 
over 1 


Kentucky 


"Bales, C. F., Brick and Clay Record, Nov. 15 
1921. 
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Table I 


Tests on Firebrick for Malleable Furnace Bungs * 






Per cent deformity 








Bulk with load of 25 Ibs. 
kK,O specific Per cent per sq. in. at Fusion Method ot 
No. Heats SiO AlpOs Fe,0; CaO MgO Na,O gravity porosity 1350°C, cone making 
ae 18 52.93 42.69 1.98 0.33 0.38 1.55 2.04 15.50 12.2 32 Soft mud 
i dhcaknkeds 18 52.20 43.42 2.18 0.40 0.40 1.47 2.00 15.60 15.2 30 Soft mud 
Diataneda 18 Analysis undetermined 1.98 15.60 6.6 32% Soft mud 
Oistceenkees 14 52.60 43.22 2.00 0.40 0.30 1.68 1.89 19.40 4.6 32 Soft mud 
_ eae 12 52.60 43.71 1,98 0.41 0.30 1.68 1.94 15.90 12.8 32 Soft mud 
ne 3 66.22 29.83 1.12 0.27 0.29 1.24 2.03 13.40 11.8 30% Dry press 
*H. G, Schurecht, Journal, American Ceramic Society, Vol. III (7) July, 1920. 
these substances. Titania decreases the amount of spalling is reported as with siliceous bung brick and it was 
the refractoriness of fireclays, but it is the percentage loss in weight. When _ fcund that brick containing over 62 pet 
not so active as the other fluxing the bricks having the above chemical cent silica in the form of sandston 
impurities. cemposition were subjected to this would give only about four heats in 
In discussing the properties of air severe spalling test they lost less than the roof of an air furnace. 
furnace refractories it seems best to 5 per cent by weight, after 20 im- Bricks to be used in the side walls 
consider each type of brick separately. mersions. of air furnaces are made from the 
It is imperative that brick designed In actual service, bung brick spall highest grade semiplastic clay mixed 
g 
for use in bungs and roofs should either from sudden changes in tem- with a small amount of plastic ma- 
be made from the highest grade clay perature or from excessive stresses. terial and are made by the semidry 
obtainable and in no case should the The composition of the brick may be pressed process. 
finished brick contain less than 38 per at fault in the first case, but the latter This type of brick is not required 
cent of alumina. Bunk brick are re- is brought about by improper installa- to resist sudden changes of tempera- 
quired to withstand high temperatures tion, for example, applying too much ture but there is some cooling effect 
and to resist sudden changes of tem- pressure when the brick are being and the brick must be able to resist 
perature and a little slag corrosion placed in the bung frames. some spalling. It must withstand high 
from the small amount of coal ash This type of bung brick when used temperatures and must resist corrosive 
1 , —— . ° — . . - a ee. ie . ' —— ate 
blown against them. A highly alumi- jn the hottest part of a malleable fur- slags and molten metal. An analysi 
nous, coarse grained, open textured, pace usually lasts somewhat over two ©! a semidry-pressed brick that has 
soft burned brick gives the best serv- weeks. In service they are repaired given excellent service in the = sid 
ice in bungs of malleable iron furnaces every two weeks to prevent any of Walls of air furnaces is as follows: 
and in the roofs of air furnaces used them from falling in during the melting Per cent 
; arte ; 2. ; ee ee 52.98 
in gray-iron foundries. period. In the cooler parts of the ‘Ziict. (10) 
a ° ° . Alumina (Al,Q 3) 41.06 
[he following analyses are of bung furnace these brick average 30 heats — — HE 
=” - = = —_ ° - : . e oa sme (CaQ) .. y 
brick that have given exceptionally and in many cases have given 50 Magnesia (MgO) 0.13 
good service in malleable iron furnace heats. In the roofs of gray-iron air “!kalies hey ey 0.8] 
. ° : - (Re 
bungs and in the roofs of air furnaces: furnaces this same type of brick will Titania (TiO,) 3.15 
Per cent Percent average 18 heats. 100.23 
Silica (SiO.) ee 53.54 Tha a Ren . - ¢ . . "1: if. , - : . 
ie (ee... 4164 43.62 The United States bureau of mines This brick was fine grained, hard 
iron oxide (Fe:0s) hein: 2.36 = has done some work on bung brick burned, and had a close texture. It 
ime Sree 2 od ° om . _ . 
Magnesia (MgO) 0.29 0.22 and the data shown in Table I were fused at 3230 degrees Fahr. When 
Alkalies (NasO) 8 9 . T : 
Akalies (KO) 0.86 0.94 obtained. These tests were conducted subjected to the standard load test 
Titania (TiOz) .......... 2.76 Undetermined under actual service conditions and of 25 pounds per square inch at 2462 
99.59 100.42 it seems that highly aluminous brick degrees Fahr. it was compressed 5.1 


This type of brick was coarse grained, 
burned, and open textured. 
at 3254 degrees Fahr. When 
subjected to the stardard load test of 
25 pounds 2462 
8.7 


de- 


medium 
It fused 
per inch, at 
Fahr. it 

When 


for 5 


square 


degrees was compressed 


cent. heated to 2552 
Fahr. 
0.11 per 
examining 
the most important tests is the spalling 
test. This is conducted by 
one end of the brick in the 
a furnace operating at about 2400 de- 
grees Fahr. for 1 hour. This brick 
is then partially immersed in water for 


3 minutes and then replaced in the 


per 


grees hours, is expanded 


only cent. 


Tn bung brick one of 


heating 
door of 


furnace. This procedure is continued 
until pieces of the brick fall off. 
Finally the specimen is weighed and 








with high bulk specific gravity and low per cent. When heated to 2552 cd 
porosity are desirable for malleable grees Fahr. for 5 hours, it expanded 
furnace bungs. only 0.12 per cent. When = subjected 
The writer has had some experience to the standard spalling test, it lost 
.% 
Table II 
Chemical Composition of Firesands 

Sea sand 

Lake sand -—-Crushed sandstone-— Locality 

Michigan Ohio Kentucky* unknown 

DL: <ic0ckaanouscauanaue 99.02 96.80 98.84 89.99 

DE) K20d¢0n0eseneaks 0.32 1.08) 0.50 7.36 

Iron oxide , 0.12 0.704 ; 0.85 

OO Sere sch oe ae 0.20 0.26 0.20 0.46 

Magnesia Trace 0.12 None Trace 

Titania . vibe eubes a shes 0.19 ee 

Alkalies aie Meier . 0.16 0.28 , 1.17 

Water . a ' 0.16 0.76 0.27 0.60 

*C. H. Richardson, Kentucky Geological Survey, Series 6, Vol. I, 1920. 
TF. W. Clark, United States Geological Survey, Bulletin, 695. 
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only 35 per cent by weight after 12 
ImMmersions 

In actual service these brick will 
average 20 heats in the hottest zone 
©; the furnace and in the cooler parts 
will give about 33 heats. This same 
type of brick is used in the bridge 
wall and in the angle walls. 

In some cases a skew brick is used 
in each end of the bung, resting upon 
the side walls. These brick are made 
hy the same formula and have the 
sume properties as bung brick. 

Tapping hole blocks and skimming 
hele blocks are made by hand from 
finely ground, highly refractory clays 
They are burned hard. Wind = bungs 
and tie brick, have the same compo 
sition and properties as bung brick. 

rick to be used in air-furnace stacks 
must be highly refractory and resist 
ant to spalling. They have practically 
the same composition as bung. brick, 
but they are ground finer and are 
Lhurned to a slightly higher tempera 
ture 

lire sand commonly called _ silica 
sand is essentially silicon dioxide and 
is found in nature as quartz or rock 
crystal. Due to weathering and erosion, 
the mineral is broken up into small 
particles and the action of water 
gives the individual grains a smooth 
round surface. These grains are de- 
posited in beds by rivers, lakes and 
oceans, but during the period of de- 
position, particles of many other min- 
erals, such as muscovite, biotite, apa- 
tite, fluorite, calcite, hematite, feldspar, 
ete., are intermixed with the quartz 
vyrains and the fusion point of the 
resulting sand is considerably lower 
than that of pure quartz. However, 
for foundry use, pure quartz sand is 
not required, as a small amount of 
impurities is necessary to sinter or 
fuse the sand grains together. 

The sand actually used for lining 
ladles and = building air-furnace  bot- 
toms is lake sand, crushed sandstone 
and even ocean sand, although the 
latter contains much more fluxing ma 
terial than the former. Typical an 
alyses of sands used in air furnaces 
are shown in Table IT. 

Che fusion point of commercial fire 
send is about 3000 degrees Fahr. but 
when used in air furnace’ bottoms 
it is probably completely sintered to- 
xether at a temperature of 2000 de 
eress Fahr. on account of the fluxing 
action of the iron oxide derived from 
the pig iron charge. A _ completely 

ntered bottom is necessary to ob- 
tain the most efficient service from 
an air furnace. 

Some foundries use crushed _fire- 
brick for making air furnace bottoms 


and it gives perfect satisfaction, but 
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ii these furnaces, firesand is used 
near the bridge wall. It seems that 
crushed firebrick would be the logical 
naterial to use, as a great many bung 
bats are available every time a_ fur- 
nace is repaired. The bats may be 
easily crushed by charging them with 
a few large pieces of pig iron into 
a revolving steel barrel, the staves of 
which are about % inch apart. 

A great deal of raw clay is used 
in the foundry in lining ladles, laying 
up firebrick, and for daubing material. 
In laying up firebrick, only a_ thin 
batter of clay is used, but it must 
be refractory and of practically the 
same composition as the brick. A 
great many firebrick failures have been 
caused by using inferior clay and so- 
called special refractory cements, and 
the only safe method is to use finely 
ground fireclay with a small amount 
of ground firebrick. Some foundries 
use about 40 per cent of firesand in 
mortar for laying firebrick, and _ it 
probably works all right so long as 
the sand is pure, but the chances of 
securing inferior sand are so. great 
that it seems wise to eliminate it from 
mortar, especiaily when it is known 
that silica acts as a flux to fireclay 
above 2800 degrees Fahr. and that bung 
brick frequently reach 3100 degrees. 

For lining ladles a mixture of plastic 
refractory clay with a little firesand, or 
ground firebrick, seems to give the 
best service. 

Excellent material for daubing up 
tapping holes and bungs can be made 
from 60 per cent ground firebrick 
and 40 per cent good plastic fireclay. 

Sizes of bung brick most commonly 
used are as follows: 


Straight, inches Arched, inches 


9x4%yx2% 9x4% x 2YU4—2% 
13x4%x2y% 13x4%4x2%4—2% 
12x6x2% 

13x6x2% 

13%x6x2% 


Some malleable iron foundries are 
now using the following size bung 
brick: 


Straight, inches Arched, inches 


9x4%x3 


13x4%x3 13x4% x 3—2% 
1sx6x 3 13x4%x3—2% 
13% x6x3 


These thicker brick give satisfac- 
tion and every firebrick manufacturer 
interested in seeing the foundryman 
obtain maximum service from his bung 
brick will recommend them, because 
the 3-inch have many advantages over 
the 24-inch brick. 

The 3-inch brick can be made 
straighter and truer to size than the 
2%-inch brick, and as they are much 
stronger, fewer brick will be broken 


‘during the time of transportation and 


unloading In building the  bungs, 
some time can be saved as fewer brick 
will be required. The number of 
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joints between the brick will be _ re- 
duced and less fireclay mortar used. 


Effect Personnel Changes 

Fitch S. Bosworth has been ap 
pointed manager of the Chicago office 
of the Chain Belt Co., Milwaukee. 
Mr. Bosworth has been in charge of 
the firm’s St. Louis office for the 
past three years. Raymond X. Lay- 
mond who has been connected with the 
export sales department at Milwaukee 
will be associated with Mr. Bosworth. 
Thomas F. Scannell, formerly of the 
Chicago office, has been placed in 
charge of the St. Louis office. 


Risers Essential To Feed 
Castings 


To the Editer: I note an artic'e in 
the Jan. 1, 1923 issue of THe Founpry 
relative to casting a 400-pound disk 
casting with pencil gates, using no feed 
gates, or risers, as they are termed 
Now, in the opinion of the writer, the 
dimensions on this disk did not have 
to be accurate, especially in thickness, 
or this process could not have been 
used. It is good foundry practice to 
gate any casting, of any weight, with 
pencil gates, but not to leave off the 
feed gates on any casting with about 
a l-inch wall or over. 

The moment a mold is cast the iron 
begins to shrink and unless more iron 
is fed into the mold the casting will 
show shrinkage. Sometimes this takes 
the shape of a depression in the top 
side of the casting. The writer has 
made plates 36 x 36 x 2% inches thick 
that looked like a saucer on the top 
side when cast without feeders. The 
same casting, cast with two good risers, 
one on each side, was level. The cast- 
ing was poured with pencil gates as 
it was finished all over. 

The flasks for some castings are fitted 
with (trunnions. As soon as the metal 
is cast the gate hole is stopped and 
the mold is hbisted and placed on par- 
allel blocks with notches in them cor- 
responding to trunnions on the flask. 
The mold then is rolled around in a 
circle until the metal is set. This gives 
a solid casting on ‘tthe outside but a 
shrink can be found at ‘the center of 
the casting. Large castings of a ball 
shape are cast in this way. 

James H. ANDERSON, 
Foundry Superintendent. 
Sweet & Doyte, Green Island, N. Y. 


Complete Improvements 

The Berks Foundry & Mfg. Co., Ham- 
burg, Berks county, Pa., which operates 
jobbing foundries at Hamburg and 
Watsontown, Pa., has completed § im- 
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both of its plants. At 


has 


provements to 
Watsontown an been made 
to the shipping and floors. At 
Hamburg a fire-proof building 60 x 140 


addition 
storage 


Pattern Ring 


HILE an apprecentice I was 

taught only one way to make 

a ring pattern. Apparently my 
instructor knew no_ other’ method. 
This is not said to disparage his skill, 
or, to intimate that he was hopelessly 
antiquated in his ideas, for the method 
that time, than 40 


in vogue at more 


years ago, still is practiced extensive- 
ly in the pattern shops of this coun- 
try. Afterward, working in another 


shop I learned a much faster method, 
the advantages of which perhaps more 
readily will be recognized by contrast. 

According to the old method a 
patternmaker who receives an order 
for a ring, prepares a board on which 
to make a full size drawing, with al- 
lowances for contraction, machining on 
the casting, and for stock 
on the pattern for turning and finish- 
ing. The circle is divided into a suit- 
able number of equal parts, depending 
on the then a 
segment is made corresponding to one 


allowance 


diameter, and wood 
This templet is made 
than 


of the divisions. 
a little 
of the 


the required size 
that ‘the 


longer 
pattern 
may be the 
The cut 
a plank dressed on both sides by run- 


segments so 


ends finished on wood 


trimmer. segments are from 
ning it through a power driven planer. 
The outline of the traced 


as many times as possible on one side 


segment is 


of the plank and then the segments 
are cut one at a time on the band 
saw. To insure a_ perfect joint one 


face of the segments afterward is 


dressed with a hand plane. 


If a suitable face plate is not avail 
and in 


are 


able, a new one is made, 


either event, bits of paper laid 
upon it at the points where the glued 
joints of the segments come into con- 
tact with it. Two circles are marked 
on the face plate, one a little smaller 
and the other a little larger than the 
proposed ring and by using these cir- 


cles for a guide, the first row of seg- 


ments is assembled in place. The 
ends are glued and toe nails around 
the outisde hold the ring im place. 
Sometimes the entire ring is built 
up on the bench by trueing the face 
of each course of segments with a 
hand plane, but in other cases the 


face plate is returned to the lathe each 
time a course of segments is attached, 
aud in extreme cases the face of each 
course is roughed a little so that the 
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feet has been finished and is being wooden and metal pattern department 
equipped with modern machinery. This is being made. During the past year 
will enable the company to finish its an addition was built to the foundry 
own castings, and the addition of a and a sand blast machine installed 


May Be Cut on Band Saw 


BY M. E. DUGGAN 


glue will take a firmer hold. After The band saw is passed in through 
all the segments have been added and_ the opening provided at F G H Fig. 3. 
the glue has dried, the face plate is and then the loose segments are re 






































returned to the lathe for the last time turned to place and nailed temporarily 
and the ring is turned and finished. A %-inch saw is the best for the put 
In the improved method shown in pose. The job cannot be done with 
the accompanying illustration a temp- a wide saw, a dull saw, or a saw with 
let is prepared and a plank the desired a coarse set. An allowance of 3/8 o1 
thickness is dressed on both sides. ™% inch stock, as is shown at D and 
The templet is cut to the exact line E, Fig. 2, is required to keep the saw 
at each end, but is made l-inch wider cutting straight. Sawing is started at 
than the required segments. The _ the side of the line instead of through 
plank is cut into a number of short the center. The work should not be 
pieces, stacked from five to eight high crowded on to the saw; give the blade 
“ “4 
* 7 — ” —e 1. 
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INSTEAD OF BUILDING A RING AND TURNING IT IN THE LATHE A SAVING O} 
rIME MAY BE EFFECTED BY DOING THE WHOLE JOB ON THE BAND SAW 
and the outline of the segment is time to clear itself. The entire circk 
marked on the top as many times as should be made in one continuous cut; 
possible. Instead of one, as many as_ not in jumps and jerks. The table may 
cight segments can be cut at one be tilted a little to provide the neces 
passage of the saw. The ring may sary draft on the face of the pattern 
be assembled on a flat board. The After the inside is finished the loos« 
ends of the first course of segments segments are removed and the saw 
are glued and toe nailed in position § is taken out through the opening pr 
on the board. One joint as shown viously referred to The segments 


at F GH Fig. In the glue and 


second course the segment overlapping 
the opening is not glued but is held 


A BC are given a coating of 
returned to place. 
driven part way in and pinch 


3, is left open. 
The toe nails are 


dogs are 


in place by wire nails driven in from driven into the sides of the open 
the outside only. This construction joints F G H. Toe nails are driven 
is repeated to the top. The loose seg- on the imside of all the joints and nail 
ments are removed and marked so_ set and then the nails and pinch dogs 
that they may be returned again to are removed from the ostside after 
their original positions. which the outside face of the ring 


The inside of the ring is cut first. sawed to shape 
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Cupola Refractories Affect Iron 


EFRACTORIES have received little attention 

from the foundryman beyond rough tests to 

determine relative plasticity and ability to 
withstand high temperatures. Usually if a cupola 
tender secures a fireclay which works well and does 
not fuse readily, he is satisfied and no one else in the 
foundry takes any interest except probably the pur- 
chasing agent if he sees an opportunity to procure 
a cheaper grade. However, practically every found- 
ryman who stops to think realizes that the fireclay 
has some action on the quality of the metal pro- 
duced, although this may be exceedingly small. He 
is made aware of this by the fact that more sulphur 
is absorbed by the iron when it is melted in a new- 
ly lined cupola than when the lining has become 
seasoned, although the refractories contain little if 
any sulphur. Possibly he and the chemist pay little 
attention to the action of the clay and sand of the 
lining because neither of them has any plausible 
theory to advance as to the effect of the refrac- 
tories; nor do they know how to proceed to attempt 
to determine the fitness of a refractory considered 
in the light of its action on the metal in the cupola. 
Some theories have been advanced which hold that 
the iron absorbs calcium and aluminum which are 
reduced from the lining of the cupola. However, 
no definite data have been given and, considering 
how difficult is the reduction of aluminum from its 


oxides, it is rather doubtful whether any of 
it is reduced from the refractories. Even though 
aluminum were reduced from the refractories it 
is extremely doubtful whether it would remain 


in the free state for any length of time as it 
has been proved that irons containing aluminum 
lose a large percentage of it in the melting process 
when this is carried on in the cupola. If some 
plausible theory were offered for the action of re- 
fractories in influencing the metal a test might be 
devised to enable the foundryman to determine 
whether he is getting the best fireclay and fire- 
sand for his purpose. 


High Total Carbon Is Injurious 


Hic: of bed in the cupola must be care- 
fully regulated to secure the best results. 
So much has been said of oxidized iron that 
nearly every foundryman is aware that too low a 
bed will allow the air blast to oxidize the metal 
which then may contain gas holes when poured 
into castings. On the other hand, he is not so 
well aware of the injurious effects of too high a bed. 
He has been told that a high bed will lengthen 
the time between the putting on the blast and the 
arrival of iron at the spout, but has been assured 
that the only detriment is a waste of coke. This 
is not so as a high bed, if sufficiently heated, will 
cause the iron to absorb an excessive amount of 
carbon which will separate out as kish on the sur- 
face of the casting, or it may cause holes in the 
casting and these will contain little needles of 
graphite. However, if the casting is small and cools 
rapidly the carbon is apt to cause small hard spots. 
The foundry which does not require excessively 
hot iron is not likely to have its bed too, high, but 
the shop which requires extremely hot iron to run 
small work generally uses a great quantity of coke 
and sometimes runs into these troubles. 

















Trade Outlook in the Foundry Industry 


LL indications point to a continuation of in- 
creased business in foundry lines. While cast- 
ings contracts are not being placed so far in 

advance, repeated small orders are serving to maintain 
a high rate of operation in practically all lines. Mal- 
leable foundries in the West report an increase in the 
melt in January over the preceding month. In gen- 
eral the rate of operation is about 65 per cent of 
capacity. Steel foundries with few exceptions are 
not so busy. The heavy work shops have a slight 
advantage over the light steel castings jobbing foundries. 

With the increased domestic con- 

sumption of coke, incident to the in- 


Coke Needs ability of householders to secure cus- 
Grow tomary supplies of hard coal, a short- 

age has been encountered in many 

sections. This is complicated further 
by the great demands of blast furnaces, shipping 
difficulties and the trouble that some _ by-product 
coke makers are having in securing coking coal. 
The result has been an advance in the price of 


toundry grades, and increasing competition in secur- 


as indicative of the spirit of the times, rather than 
as showing any fear of business reversals during the 
remainder of the year. 
The one factor which is causing un 
easiness. among castings manufactur- 


Concerned ers is the chance of a serious labor 
Over Labor shortage when full operation is at 
tained. According to the department 
of labor, the number of men em- 


ployed in foundries and machine shops in December 
increased 4.5 per cent over the number working in 
November last year. At the same time the increase 
in the pay rolls in the same period was 9.3 per cent. 
An indication of the trend is shown by the advance 
in wages paid. This is supported further by individ- 
tal cases of higher wages for molders, notably in 
the East. Railway car orders continue heavy, and 
this coupled with repair work which is unusually 
heavy is bringing a great volume of work to the 
railway car and speciality shops. Building construc 
tion as foretold by building permits is promising, 
a number of exceedingly large projects along indus 












ing needed sup- trial and com 
plies. Few found- mercial lines be 
ries are buying Prices of Raw Material for Foundry Use ing rep irted from 
coke far in ad- CORRECTED TO JAN. 24 the larger cen 
vance of their im- Iron Scrap ters. Sanitary 
mediate needs, No. 2 Foundry, Valley......$27.00 to 28.00 Heavy melting steel, Valley$22.00 to 22.50 and enamel ware 
: : No. 2 Southern, Birmingham 23.50 to 25.00 Heavy melting steel Pitts.. 22.00 to 22.50 . . 
but the steady in- No. 2 Foundry, Chicago.... 29.00 to 30.00 Heavy melting steel, Chicago 18.50 to 19.00 castings are im 
FPAACe + > ac No. 2 Foundry, Philadelphia 28.76 to 29.13 Stove plate, Chicago...... 19.50 to 20.00 = . 
crease in. melt has No. 2 Foundry, Buffalo.... 27.00to 28.00 No. 1 cast, Chicago...... 24.50 to 25.00 cle mand. \n in 
made it hard i ME vescepaneus . 25.50 to 26.00 No. 1 cast, Philadelphia.... 24.00 to 25.00 crease in export 
z a Basic, Buffalo ........... 28.00 No. 1 cast, Birmingham.. 20.00 to 21.00 . . 
to compute these Malleable, Chicago........ 29.00to 29.50 No. 1 cast, Buffalo...... 21.75 to 22.25 business in these 
a : — Malleable, Buffalo ..... 28.00 to 29.00 Car wheels, iron, Pittsburgh. 23.50 to 24.00 eae eg saaaaae 
requirements W ith ico “hain tam, Cie. Siete aes line s is expec ted 
accuracy. It is Coke Railroad malleable, Chicago. 25.50 to 26.00 The commercial 
- 7 Connellsville foundry, coke.. $9.00 to 9.50 Agricultural mal., Chicago.. 25.50 to 26.00 , : ° 
expected that the Wise county foundry, coke.. 8.75to 9.25 Railroad malleable, Buffalo. 22.75 to 23.25 attache in Spain 
early approach of states that Amer- 








the time when 

domestic needs no longer will be a factor will serve 
to prevent a much greater rise in price. Acting on 
this belief, few blast furnaces are anticipating far in 
advance, and many foundries are following their ex- 
ample. Foundries in the Detroit district and in Can- 
ada are in straits as regards coke supplies, due to the 
unusual domestic demands and the other reasons cited. 


The outlook for farm implement 
sales the coming season is_ bright. 


Implements The position of the farmer, while 
Promising still unsatisfactory, is much _ better 
than it has been at any time since 
1920, and the character of advance 
inquiry indicates increased demand for farm ma- 


chinery this year. Implement manufacturers in~ the 
Chicago district are buying steel heavily for the first 
half of 1923. Their castings orders, and the melt in 
their own foundry departments also. reflect the 
increased scale of operations in prospect. This fac- 
tor has had an important bearing on the sustained 
rate of production in malleable foundry lines. Job- 
bing foundries making light and medium weight gray 
iron castings are fairly active, although few have 
orders far in advance. Prices range from 4% cents 
to 7 cents for medium weight castings with few 
cores. One typical shop in Ohio has orders sufficient 
only for about a week in advance; but no appre- 
hension is felt as this condition has governed during 
the past several months. This careful buying is taken 
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ican sanitary 
equipment is popular in that country and he inquires 
if there is not some organization which can send a 
representative to Spain, further to develop the market. 
Cast-iron pipe manufacturers report more business in 
sight than they conveniently can handle up to the 
middle of the year. The demand is the heaviest ever 
experienced in the month of January for this com 
modity. The auto show season has brought forth a 
surprising response in the way of early season orders. 
The reflex is shown in the greater number of con 
tracts placed for cylinder and other miscellaneous cast 


ings. Piston shops, too, are exceedingly busy for the 
period of the year. Revised figures of the 


department of commerce, show a total of 2,677,220 
automobiles and trucks manufactured during the past 
vear. December fell below the preceding month, a 
total of 226,556 passenger cars and trucks being noted. 
A point prominently noted at the 
automobile shows is the increase in 
the use of aluminum, particularly in 
crankeases, for automobiles. Brass 
shops continue to operate at a high 
rate, particularly those devoted to 
plumbers’ goods. Prices for nonferrous metals. based 
on New York quotations in the Daily Metal Trade 


Nonferrous 
Trends 


of Jan. 24 follow: Casting copper, 14.35c; electrolytic 
copper, 14.75c; lead, 8.25c:; Straits tin, 40.121%4c; an- 


timony, 7.00c: aluminum, No. 
21.50¢ Zine is 6.80c, E. St 


12 alloy, open market. 


Louis, TI] 














Coming's and Going's of Foundrymen 








FORGE A. RAY was elected 
president of the New England 
Foundrymen’s association at the 


annual meeting held Jan. 10, 1922. 
Mr. Ray was born in Providence, R. 
1. June 15, 1875. At the age of 13 
vears he entered the employ of the 
Brown & Sharpe Mfg. Co. After 17 


vears services with them he left to ac- 


cept a position as foundry foreman 
with the Phoenix Iron Foundry Co., 
Hartford, Conn., now known as _ the 
Taylor & Fenn Co. Later he became 


last year he was 


and a 


superintendent, and 
elected 
Mr. Ray 


Foundrymen’s 


the 


vice president director. 


is a member of the American 
also of 


association and 


Connecticut Foundrymen’s — associa- 


tion. 

Joseph Nixon has been made foundry 
superintendent of the Philipsburg Found- 
rv & Machine Co., Pa. 


Lancaster, 


Philipsburg, 


Eugene V. RR. Thayer, 


Mass., has been elected a director of 
the Chicago Pneumatic Tool Co. New 
York. 

C. Eilers has assumed the position of 
foundry superintendent with the Hill 
Clutch Co., Cleveland, reopened Jan. 
15. Harold Newport will act as as- 
sistant 

Ik. A. Hanff has accepted a position 
in the electric furnace department of 
Swindell & Bros, Pittsburgh He for- 
merly was electric engineer with the 
Pittsburgh Electric Furnace Corp. 


King has been appointed 
manager the 
Co., Inc., effective 
at 208 South La 


Edwin L 
Reading 
Jan. 
Salle 


district sales for 
Steel 


1, with 


Casting 


ottices 


street, Chicago. He succeeds M. L. 
Chase, resigned. 

Albert P. Golden, for the past 10 
vears superintendent of the foundry of 


the Bethlehem Steel Co., Sparrows Point, 
Md., has accepted a similar position with 
& Metal Mfg. Co., St. 


Brass 


the Union 
Paul, Minn. 
4 
Chain 
dent of 


Messenger, vice president of the 
Belt Co., Milwaukee, and 
the American Foundrymen’s as- 
sociation has been elected a director of 
the First Wisconsin National Bank, Mil 
Another new member of the 
board is Charles W. Nash of Kenosha, 
Wis., head of the Nash Motors Co. and 
the LaFayette Motors Corp., Milwaukee. 


presi- 


waukee. 


Samuel M. Vauclaim, president of the 
Works, Philadel- 
phia, has been decorated with the medal 
of the Restituta of the 


Baldwin Locomotive 


Polonia second 








class. The medal was bestowed on Jan. 
17 by Hipolit Gliwitz, counselor of the 
Polish Legation at Washington. Mr. 
Vauclaim was the first American’ in. 
official life to be so honored. The dec- 
oration was conferred by the Polish 
government in recognition of his “un- 
tiring efforts and devotion to the Po- 
lish cause.” 


C. R. McDonald who for many years 
has been buyer in charge of machinery 
for 
600 


and 
the 


foundry equipment purchases 


International Harvester Co., 





GEORGE A. RAY 


South Michigan boulevard, Chicago, 


has been promoted to assistant works 
manager under A. A. Jones, works 
manager, for the Milwaukee works, the 
Tractor works, Chicago, the Akron 
works, Akron, O., and the Springfield 
works, Springfield, O. J. S. Nichols 


has been promoted to fill the vacancy 
Mr. McDonald's 


created by advance- 


ment. 

Ferdinand Jehle has been appointed 
research engineer for the White Motor 
Cleveland, his 
the 
Inc., effective 


having resigned 
dynamic engineer 


Manufactures 


Co.. 
position as for 
Aluminum 
Jan. 1. 
the latter company and its predecessor. 
the Aluminum Castings Co. for the 
Past six and during that time 
has contributed extensively to the de- 
velopment of cast aluminum 
Previous to that time he was laboratory 
the Automobile Club of 
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Mr. Jehle was identified with 


vears 
pistons. 


engineer for 


America at New York, and early in the 


war he had charge of testing com 
petitive designs of air plane engines 
Mr. Jehle was graduated from the 


University of Illinois in 1910 


Dr. Rosenhain To Lecture 


W. Rosenhain, head of the metallur 
gical department of the National Phy 


sical laboratories, Teddington, Eng- 


land, will visit this country during the 


early spring under the auspices of 


the Institute of Metals division of the 
Amercan (Institute of Mining and 
Metallurgical engineers. He will de- 
liver this second annual 


lecture on 
Feb. 19, at 4 p. m,, in 
the auditorium of the 


Monday, 
Engineering So 
cieties building, New York. The 
ject of the lecture will be Solid Solu- 
Dr. expects to deal 
with this subject along theoretical and 
fundamental 
ture a 


sub 


tions. Rosenhain 
this lec 
will be 
given in different centers through the 


lines. Besides 


number of addresses 


East and Central West, an_ itinerary 
having been arranged covering dates 
between Feb. 14 and April 


Club Holds Elections 
Officers the 


meeting of the Chicago Foundrymen’s 


were elected at annual 


club today, reports of officers read, 
and a smoker and entertainment pro 
vided. 

George E. Carlin of the Carlin 


Foundry & Machine Co., LaPorte, Ind., 


was chosen president: A. W. Gregg 
of the Whiting Corp., Harvey, Hl., vice 
president; George H. Manlove, TH 


FouNpRy, secretary-treasurer. Directors 
years Alex 
Chicago Steel Foundry, E. A. Grindle. 
International fo, EE. B 
Sherwin, Chicago Hardware 
Co., and C. B. Allovs 
rv Co. all of Chicago. 


for two are Dapogny, 
Harvester 
Foundry 


Carter, Found 


Elected to Father’s Post 
in Association 


Frederick M. Devlin has been elected 
president of the Philadelphia Foundry- 
men’s association. He his 
father, the late Thomas who 
was head of the Thomas Devlin Mfg. 
Co., and who headed the Philadelphia 
Foundrymen’s association for many 
years. C. R. Spare has been elected 


succeeds 
Devlin, 
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vice president of the Philadelphia Foun 
drymen’s Other 
are: Treasurer, William G. Summers; 
secretary, Howard Evans; executive 
committee, Walter Wood, Frank Krug, 


association. officers 


Frank Hodson, Walter T. MacDon- 
ald, Williams S. Haney and J. How- 
ard Sheeler. 


Officers Elected to the 
Boston Society 


New officers for the year 1923 were 
elected at the annual meeting of the 
New England  Foundry- 


THE FOUNDRY 
of semisteel. He stressed the import 
ance of analyses, pointing out that all 
elements have relativity and play an im 
portant part in the final product so that 
an equal amount of attention should be 
given to each whether phosphorus man 
sulphur or silicon 


ganese, carbon, 


Considerable reference was made to 


the importance of cupola standardiza- 
tion. 

The discussion was led by David 
McLain of McLain'’s System, Inc., Mil 
whom Mr. had 
McLain just re- 


under Lowry 


Mr. 


waukee, 


studied. has 
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Hard Iron Is Required for 
Grinder Plates 


Oucstion—We should like to know 
the proper analysis for hard iron grin 
der plates. At present we are using 
malleable scrap and a small percentage 


plate with 
We 


information on 


of steel, but wish to make a 


a maximum resistance to wear. 


also will appreciate any 


facing mixtures or special processes 


peculiar to this class of work. 


Answer—Iron for grinder plates, also 


known as crusher jaws, should conform 





men’s association at. Boston, 
Wednesday, Jan. 10. George 


approximately to the fol 
lowing = analysis: Silicon 
0.80 to 1.00 per cent; sul 


phur 0.08 to 0.10 per cent; 


A. Ray, vice president of 
Taylor-Fenn Co., Hart- FAKED FOUNDRY FACTS Phosphorus 0.20 to 0.40 
ford, Conn., was elected percent; manganese 0.80 to 
president. Normal Russell, / 1.20 per cent. These varia 
president of Albert Russell tions will depend to a great 
& Sons Co., Newburyport, extent on the thickness 
Mass.. was elected vice of the casting. Your pres 
president, and George H. ent mixture will meet these 
specifications with the sin 


Gibby 


3oston, 


Gibby, treasurer of 
Foundry Co., East 
Mass., was elected treas- 
urer. Fred F. Stockwell, 
treasurer of Barbour-Stock- 
well Co., Cambridge, Mass.., 


who for many years has 
been secretary of the or- 
ganization, was re-elected 
to this position for the 
vear 1923. The new execu- 
tive committee for 1923 is 


as follows: Charles’ A. 
Reed, Reed, Fears & Miller, 
Mass.; s M. 
Sherwin, & Sharpe 
Mfg. Co., Providence, R. 
I.; R. F. Harrington, Hunt- 
Spiller Mfg. Corp., 
Mass.: H. P. 


3oston, 
srown 


Soston, 


Blumenauer, 


Arcade Malleable Iron Co. 
Worcester, Mass., and Har- 
ry T. Welch, Milford Iron 
Foundry, Milford, Mass 
The meeting was. given 
over largely to entertain 
ment and social activities, 
to get the members better 


acquainted with each other 
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EXPERT CORE MAKERS 


gle exception of manganese, 
will be low. 
that 
the 
amount ol 


the 


which too 


However can be rem 


edied by addition of a 


suitable ferro 


manganese in cupola 


Car wheel scrap will ap 


proach the desired analysis 


closer than any othet In 
this country, many found 
rymen favor the use of 


from 10 to 25 per cent char 


coal iron in their mixture 
for castings of that char 

acter. Beyond the fact 
that the face of the mold, 


in which these castings ar¢ 


poured, 1s formed by an 
iron chill, no special process 
mixture 1s 


or facing em 


ploved. Che chill, of 
course, has to be pt rfectly 
dry and clean and on that 


account usually is smeared 








a spirit of 
the lo- 


cultivate 
among 


and 
comradeship 
cal foundrymen. 


Semisteel Discussed at 
Pittsburgh 


Approximately 50 members and guests 
of the Pittsburgh Foundrymen’s associ 
tion attended the first meeting of the year 
which was held Jan. 15 at the General 
Forbes hotel, preceded dinner. 
E. J. Lowry, metallurgist of Hickman, 
Williams & Co., paper 
dealing largely with the characteristics 


by a 


presented a 


turned from a six months’ trip abroad 
the city guest of 
the association. Questions by Mr. 
McLain and others present were clear 


and being in was a 


ly answered by the speaker. 


A. J. Dreyer, formerly affiliated at 
Milwaukee, Wis., with the Pawling & 
Harnischfeger Co., has been trans- 


ferred to the Pittsburgh office, in 
which district he will assist in the sale 
of cranes and other equipment pro 
duced by that manufacturer 


with a thin mixture of oil 

and plumbago This may 

be done after the pattern 

is drawn out of the mold, 

but as a general rule it 

is more convenient to 
paint the chill before the mold is 
formed 


Will Consider Fuel Oil 


The “Fuel 


cussed various angles at 


subject Oil” will be dis 


from a joint 


meeting of engineering societies to bé 


held under the direction of the Bos 
ton section of the American Society 
of Mechanical Engineers at the Mas 


Institute of Technology on 


Feb. 28 


sachusetts 


Thursday, 
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British Molding Machine 
Hand Operated 


claimed the 


molding 


for 


Many 


type 


advantages are 


of hand operated rollover 


machine shown in the accompanying illus 
Darling & Sellers, Ltd., 
The foundation is 


inexpensive, 


tration, made by 


Keighley, England. 


comparatively no pipes or 


belts are required and no expense is in- 


curred for electric current, compressed 
air or hydraulic power. ‘It is made in 
different sizes to handle flasks from 2 
feet up to 6 feet round or square. In 


addition the manufacturers are prepared 
tables 


to furnish special machines with 
of any length or width to meet cus- 
tomers’ requirements. 

The method of operation is indicated 
in the illustration where a pattern for a 
gas engine fly wheel is shown attached 


to the pattern plate 4. The flask is placed 
on the plate, filled with sand and rammed 
A clamp 
(not the 
bottom plate and drag to the table, then 
the catch PB is and the 
revolved through 180 degrees by a worm 
At 
this point the catch 2 is swung into place 
on the opposite side of the table from that 


by hand in the usual manner. 


shown) is employed to fasten 


released load is 


gear actuated by the hand wheel C. 


first engaged and in this position holds 
the pattern rigid and level and with the 
flask suspended on the lower side of the 
plate. The lifting table D supporting the 
carriage EF is raised by suitable cylindrical 
racks F actuated by gearing controlled by 
the hand wheel G until it engages the bot- 
The clamp is 


tom plate on the drag. 


released and by reversing the hand wheel 
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THE RECORDING DIAL IS SHOWN ON 


THE 


mold is lowered away from the 


The lifting table comes to rest 


G the 
pattern. 
automatically when the upper surface is 
flush with the surface of the plate H. The 
carriage E supporting the drag then is 

















ROLLED OVER AND 
BUT THE SAND IS 


THE FLASKS ARE 


THE 


PATTERNS DRAWN MECHANICALLY 


RAMMED BY HAND 


THE SCLEROSCOPE WHICH STANDS AT 
LEFT 
drawn forward, the mold is removed and 


the carriage is returned to place on the 
lifting table. The table 
turned and locked in ‘the ramming posi- 
tion and the process is repeated. 


is re- 


rollover 


Adds Recording Device 
to Scleroscope 


the 
‘which is now provided with permanent 
the 
a pointer hand and graduated 
the market 
& Mfg. Co., 


A new model of scleroscope 


indicating mechanism jin form of! 
dial has 
by the Shore 


Jamaica, N 


been put on 
Instrument 
Zz. 

The hammer employed differs from 
the h 


of the rebound of the hammer is meas 


the earlier models in which cignt 


graduated scale, in 


and 


ured on a vertical 
that it 


and 


longer, heavier drops 


1S 


rebounds a comparatively shorter 


The 


of a 


distance. mechanism consists in 
the main hail 
clutch and pilot sleeve which normally 
holds the hammer at start 
ing position. When released, the pilot 


falls with the hammer, the 


sensitive one-way 


its upper 


sleeve with 


result that the slightest rebound is in- 


stantly fixed by the one-way clutch. 


Following this cycle the clutch as- 


sembly is raised to its starting posi- 


tion, carrying the hammer with it 


in its now superposed position, due 
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to the percentage of rebound recorded. 
Simultaneously the hammer arriving 
at its upper, or starting position, en- 
gages and actuates a rack and pinion 
and hair spring dial mechanism which 
the amount of re- 
hammer therefore, 
the The 


shown by in- 


indicates 
the 
hardness of 


in turn 
and, 
specimen. 


bound of 
the 
hardness values this 
strument 
the vertical scale instrument the manu- 


facture of which is continued for those 


agree with those shown on 


who desire it. 


Designs Duplex Portable 
Type Band Saw 


A new portable, duplex type band 
saw for wood and metal cutting has 
been introduced recently by the Ra- 


cine Tool & Machine Co., Racine, Wis. 


The accompanying illustration shows 
a view of the machine which has sev- 
eral unique features of design. By 


means of a two-speed attachment and 


a special saw guide it is possible to 
interchange the wood and metal bands 
quickly or to the 
bination spring temper blades for cut- 
ting soft metal or wood at high speed. 


cast aluminum, 


use various com- 


The saw wheels are of 


thus reducing the total weight of 
the machine. The table is designed 
to tilt at any angle up to 45 degrees, 
operating on a quick acting saddle. 


attachment is provided 
the 


and 


A two-speed 
for securing proper speeds for 


cutting steel other metals and the 
speed is accomplished by 


Wheel 


aluminum and swing on hinges 


change of 


shifting a_ lever. guards are 


made of 


to give access for changing blades. 


The machine is driven by a %-horse- 
: 4 


power induction type electric motor 


furnished for any desired voltage, 
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phase or cycle. The motor is bolted 
directly to the platform, with flexi- 
bility provided by means of a belt 
drive. Without attachments the ma- 


chine weighs 200 pounds and with the 
two-speed transmission and metal cut- 


ting vise weighs 285 pounds. The 
height of the machine over all is 39 
inches and of the table 16 inches. 


Become Directors of Firm 
Ralph W. Clark, manager of the 
pig iron department, and Frank A. 
Herman, manager of the coal depart- 
ment of Pilling & Co.'s New York 
120 Broadway, were elected di- 
rectors of Pilling & Co. one 
at the annual meeting of that 
pany in Philadelphia, Jan. 16. 
Clark went with Pilling & Co. 
1, 1922, aiter a connection as pig 
salesman in 
York 
man has had charge of Pilling 


New York 


office, 
for year 
com- 
Mr. 
June 
iron 
Rogers Brown & Co.’s New 
Mr. Her- 
& Co.'s 
the 


office for many years. 


coal business in for 


three 


past 
years 


Electric Hoist Handles 
Light Loads 


An electric hoist having a maximum 


123 


the 
right 
also 


parallel to the beam as shown in 
illustration or at 
The 


hook 


accompanying 
angles with the beam. 
is arranged for a 

which may be applied in the field with- 


hoist 
suspension 


out any additional tools. The hoist 
is built in one frame only and is rated 
to lift 1000 pounds on a two part line 
at 20 feet per minute or 500 pounds 
on a single part line at 40 feet per 
minute. The drum will accommodate 
nearly 80 feet of rope. 


Portable Welding Set Is 


Semiautomatic 
the 


arc 


To increase applicability of its 


semiautomatic welding apparatus 


and to make it available for use in 
any part of the factory or shop, the 
General Electric Co., Schenectady, N. 
Y., has placed on the market a porta 
ble set. This unit comprises a com 
plete equipment, with support for a 
wire reel, mounted on a_ small truck 
that can be pulled over the shop floor 
by hand or lifted by a _ crane. The 
equipment weighs about 400 pounds. 
Briefly, the outfit, which is shown 
in the accompanying illustration, con 
sists of a semiautomatic lead, an auto 
matic welding head with control, and 
a standard for holding a reel of elec- 
trode wire. Power is supplied to the 





lifting capacity of 1000 pounds has 
been introduced recently by Alfred 
Box & Co., Inc., Philadelphia. The ac- 
companying _illus- 
tration shows a 
side view of the 


hoist equipped with 
I-beam trolleys. 
The hoist is lubri- 
cated automatical- 
ly from one point 
combination 
of the splash 
forced feed 
tems. All parts op- 
erate in an oil and 
dust proof case. 
The motor. con- 
trollers also are in- 
closed making op- 
eration possible un- 
der all conditions. 
All gearing is of 
forged steel and 
heat treated, while 
the shafts are of 
manganese steel. 
The controller is 
of the drum type 
and has a hinged 
cover to facilitate 
inspection. The 
trolleys are ad- 
justable to run on 
a 5 to 9-inch beam 


by a 
and 


sys- 

















and the hoist frame 
is so arranged that 
the hoist will hang 


NEW ELECTRI( 


HOIST 
CONTINUOUS SERVICE 


WHICH WAS DESIGNED FOR HARD 
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A VIEW SHOWING DETAILS OF PORTABLE ARC WELDING EQUIPMENT 
arc through a flexible cable with a plug over steel pins cast in the drag parts 
for attaching it to the nearest welding of the flasks. These are slipped over 
circuit. The reel carrier is equipped the pin, lifted up and a wedge driven 
with a brake and designed to take in by a blow or clamping bar in the 
any size up to 2% feet in diameter. usual way. The steel pin is not es- 
It is believed that this portable set sential, a cast iron pin would serve; 
will be used to advantage in repairing but the risk of breakage when shak- 
parts of machines in place when these ing out would be greater. The device 
parts are too bulky, inconvenient, or is the idea of J. Martin, of the Sand- 
otherwise impractical to move. It is wich Foundry Co., Sandwich, Ont. 
useful also for doing routing welding 
of all kinds, such as filling holes in 


castings, welding seams in pipes of tanks 
and similar work. 


Suggests Simple Clamp 


The flask clamp shown in the sketch 


at 1, B has the merit of being fool- 
proof, as well as that of being easily 
adjusted. It is suitable for use on auto 
flywheels, and similar work on which 


barred flasks are used. The clamps 
ure of single toe type, the lower ends 
being in the form of rings, slipped 














Cc Cc 




















THE CLAMPS ARE SHOWN 


AT A AND B 


Need Not Remove Shoes 


In the 
Brake” on 


Crane 
Jan. 1 is- 


“Develops 
44 of the 

new device of the 
Whiting Corp., Harvey, Ill, the state- 
made that brake shoe adjust- 
made on the equipment by 
and 
This procedure is neces- 


article 
page 
sue, describing a 


ment is 
ments are 
sliding 


removing four cap screws 


the shoes out. 


sary only when the shoes are _ re- 
moved. Adjustment may be made 
without removing them from the brake 


arms. 


Sand Riddle Device 
Breaks Lumps 


Adapted either for electric or pneu- 
matic the riddle shown in the 
accompanying illustration has _ been 
placed on the market by the Buckeye 
Products Co., 919-929 West Fifth street, 
Cincinnati. The distinctive feature of 
is a floating perforated disk 
which the inventor states will effectual- 
lv break all lumps of hard sand and 
effect a material saving in the 


drive 


this device 


thus 
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residue destined for the 
riddle is supported on 
resting on two 1% x 
14-inch bars which extend far 
enough in front to handles 
when moving the riddle from one place 
to another. The 
the riddle remain in a horizontal posi 
tion at all times and minimize friction. 
The machine 
horsepower motor either for alternating 
or direct current. If required the rid- 


amount of 
dump. The 
roller bearings 
steel 


serve as 


roller bearings undet 
is equipped with a %- 


dle may be supplied in connection with 
a pneumatic motor. When equipped in 
the latter manner it is stated that it 
operate satisfactorily at any ordi 
nary air 20 pounds. At 
that 
the air consumption will not amount to 
over 2 feet per Among 

meritorious features pointed out 


will 
pressure over 
70 pounds pressure it is claimed 
cubic minute. 
other 


by the inventor are that it is portable 
and readily may be placed where de- 
sired; it requires no supporting acces 
sories since it rests directly on the 
floor; sand may be shoveled into the 
riddle from any position. 


Wire Cutting Machine 
for Small Cores 


Measuring straightening and cutting 


small core wires to an exact length 
is the function of a new machine made 
by the Lewis Machine Co., Cleve 
land. It is claimed that instead of 
stretching and cutting the wire by 
hand this machine will do it much 
better and quicker. The cutting 
knife is operated by hand and _ the 


speed of the machine is indicated by 
the statement that it is 


turn out forty 6-inch wires per minute 


possible to 

















ELECTRIC DRIVE WITH 
HOOD REMOVED 


THE 




















Sales Indicate Bright Outlook 


Purchases and Inquiries Alike Bear Out the Assumption of Improved Conditions 
in the Foundry Equipment Manufacturing Branches 


Core 


Oven and Hoist Sales Heavy 


both in volume and in value. Although a few 

localities have not as yet awakened, in the 
main the trend is unmistakable and points to an 
exceptionally large demand this spring. One core oven 
manufacturer reports more orders on his books than 
at any time since the 1920 depression started. New 
enterprises are reported in many sections of the 
country and the expansion of existing facilities is 
proceeding at a fair rate. Peck, Stow & Wilcox 
Co., Cleveland, has installed a new cupola pur- 
chased from the W. W. Sly Mig. Co., Cleveland. 
and has set up a blower. The com- 
pany contemplates increasing its floor capacity to 
take care of 18 tons a day instead of 14 tons. W. 
W. Iverson is in charge. Chandler & Price, 6000 
Carnegie avenue, Cleveland, has purchased a _ roll- 
over, jolt molding machine from the Osborn Mig. 
Co., of that city, the second unit of this type to be 
purchased within a short time. The Hoffman Bronze 
& Aluminum Casting Co., Cleveland, will instal! 
four or five air driven molding machines. The 
Madison Foundry Co., Cleveland, of which M. W. 
Merriman is general manager, recently has installed 
additional molding machine equipment. The Skoda 
Works, Plzen (Pilsen) Czechoslovakia, is inter- 
ested in molding and core machines, sand mixing 
machinery, molding drying equipment and sand 
blast apparatus of American manufacture, amd de- 
sires catalogs and literature. The department of 
commerce reports that inquiry No. 5147, from Bul- 
garia, is for foundry machinery for bronze and 
iron casting manufacture. This inquiry may be 
obtained from the nearest large city chamber otf 
commerce. The Columbiana Foundry Co., Me- 
Keesport, Pa., has been taken out of the hands of 
receivers by a company formed by local business 
men and a capital of $600,000 provided to start 
operations and provide for additional facilities. F. 
B. McConnell will be general manager, W. J. 
Collins, superintendent and I. G. Miles, auditor. 
Phillips & Buttertfy Mig. Co., Nashville, Tenn., has 
broken ground for an extensive addition. The 
Foundry Equipment Co., Cleveland recently has 
received an exceptionally large order for 28 double 


i ‘pte ig gp equipment sales are tending upward, 


also Roots 


rack ovens from the Buick division of the General 
Motors Co. Other recent purchasers of oven 
equipment from the same firm include: Lakeside 


Malleable Castings Co., Racine, Wis.; S. F. Bowser 
& Co., Inc., Fort Wayne, Ind.; Bartlett Hayward 
Co., Baltimore; Pierce, Butler & Pierce Mig. Co.. 
Huntington, Pa.: and the Marshall Furnace Co.. 
Marshall, Mich. 


Greater Interest Shown in Chicago 


F' YUNDRIES in 


active each week, as is 


the Chicago district are growing mort 


evidenced by their purchase oi 


equipment and supplies. Equipment manufacturers find 
business good and are turning out orders. The National 
Engineering Co. has entered orders for half a dozen sand 


l 


New 


business in 


mixers, shipments being made to California, Jersey, 


Much 


to continue buying of sand conditioning 


Pittsburgh and Baltimore. prospective 
this line is likely 
equipment. Additions to productive capacity is indicated 
The Whiting Corp. has 


Machine Co., 


sold a 50-inch 


Musk«e rot, 


by sales of cupolas. 


cupola to Lakey Foundry & 


Mich., a 72-inch cupola to the Trebeger Iron Works 
Richmond, Va., and a 36-inch cupola to the Brinkley Co., 
Seattle. The Central Foundry, New York, has bought 
two 48 x 8l-inch tumbling barrels from the same maker 
Crane selling continues active. Buying of molding ma 


chines is continuing, mostly in single machines, orders 


coming from a wide variety of sources. Ladles are in 
demand, both large and small and general supplies are 
moving in better volume than for a long time Recent 
orders for sand blast equipment received by the Pang 
born Corp., Hagerstown, Md., include the Holley Carbu 
retor Co., Detroit, and the A. B. Stove Co dattle Creck, Mich 
Buying Develops Slowly in New York 

HILE some fair buying is reported, orders tol 

foundry equipment are developing more slowly that 
was expected. Foundry operations in several lines ar 
active, and several new projects and additions, some report 
ed previously, are in contemplation; but this is not being 


reflected by a sharp improvement in equipment buying 
Among current buyers are the Otis Elevator Co.,. which 
is resuming operations at its Harrison, N. J., plant, and 
the M \W. Kellogg Co., Jersev Citv. which s moving 
into its new foundry \ recent order called for a 5-tor 
2-motor crane, with 30-foot span, awarded the Roeper 
Crane & Hoist Co. The General Electric Co., Schenectady 
N. Y¥., has bought a 30-ton, 4-motor crane. with 53-foot 


span, for installation in its foundry from the Champior 
Engineering Co., Kenton, O \ likely buver in the neat 
future is the Reading Hardware Co., Reading, Pa. whicl 
closed bids Jan. 18 through the Ballinger Co., architect 
Philadelphia, on a new foundry and machine shop Phi 
Consumers Foundry Co. has recently been incorporated 
with $250,000 capital, for the establishmerftt of a plant 
James T. Crane, 2 Rector, New York City, is one of th 
meorporators. The Baldwin Locomotive Co., Philadelphia 


is understood to be contemplating an increase i t 


ioundry capacity. Prices are tending upward, some small 


advances noted recently \ manufacturer of mixers w 


advance prices between 5 and 10 per cent Feb, 1 


Hoist Sales Predominate in Pittsburgh 


BK 2! IPMENT purchases in the Pittsburgh district hav 
not involved any great expenditures except on th 
part ot steel foundries and others for cranes and_ hoists 
However, underlying conditions are strong, based upor 
the fairly large number of inquiries pending, including 
large number of molding machines, at least two cupolas 
and tour core ovens in this immediate vicinity Ineludes 


in the list of recent crane purchasers are the following 


Pawling & MHarnischfeger Co.. Milwaukee. recently sold 


crane to the Jeffrey Mig. Co. Columbus, O. Mannine 
Maxwell & Moore, Inc., sold a 25-ton crane to be built 
by the Shaw Electric Crane Works, Muskegon. Mich. to 
the Allegheny Steel Co.. Brackenridge, Pa The Nationa 
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Radiator Co., Johnstown, Pa., bought one 3-ton, 3-motor, 


9-foot 6-inch span crane complete with magnet, winding 
drum and controls from the Milwaukee Electric Crane & 
Mie. Co. which sold the same manufacturer two 3-ton, 


}-motor cranes with 26-foot 9-inch span for its New Castle 


Pa., plant, and the Blackwood Electric Steel Corp., Parkers 


burg, W. Va. one 7'%4-ton, 3-motor crane with 58-foot 
$-inch span The General Electric Co. at Erie, Pa. 
bourht four cranes, two each from the Northern Engi 
neering Works, Detroit, and the Champion Engineering 
Works, Kenton, O. In addition to several large steel 
interests in Pittsburgh and Johnstown, Pa., which have 


ought hoists from the Shepard Electric Crane & Hoist 
(o., the Humphryes Mig. Co., Mansfield, O., closed on 
eight, the Fox Furnace Co., Elyria, O., bought | six, 
together with a cupola charging machine, and several 
other foundry interests in Ohio and Pennsylvania have 
bought one or two each, including the Union Steel Cast 
ine Co, Pittsburgh. Hoist orders since the first of the 
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month have exceeded 30 machines, a great many more 
having been placed in December. In fact, just now hoist 
sales are heavier than in any similar period in the past 
two vears. The Herman Pneumatic Machine Co. reports 
numerous inquiries pending although sales of its molding 
machines recently have been light. The buyers include 
the American Locomotive Works, Dunkirk, N. Y., two 


additional rollover machines, and the Massillon Steel Cast 


ing Co., Massillon, O., one of that type. Keen interest 
is anticipated by furnace manufacturers in the electric 
melting and annealing field and a large number of 
inquiries are before builders. The foundry flask business 


has improved considerably since the first of the year with 
from 10 to 50 flasks at a 
this The 
Reading, Pa., is expected to enter the market 


several orders involving time 


being closed by sellers in district Reading 


Hardware Co., 


for machine shop and foundry equipment for increasing 


its Capacity at an early date, as also is the James H. Beans 


Foundry Co., Martins Ferry, O 








What the Foundries Are Doing 


Activities of the Gray Iron, Malleable, Steel and Brass Shops 
































Fire recently damaged the plant of the Frank furnaces, by Eugene M. Weideman, Robert G Brighton N. J., has been incorportae: wit! 
Foundry & Machine ¢ Davenport, lowa Evans, Matthew Bloomer and others S250,000 capital stock by J. O. Connor, M. } 
Phe plant of the Wabash Foundry Co., Wa The American Brake Shoe & Foundry Co Saunders and A. W. Osborn The company i 
Ind... recently was damaged by fire 3) Chureh street, New ork, has taken out a represented by FE EK. Stripe, 220 Broadway 
Fire recently damaged the plant of the Buck permit to erect a plant at Houston, Tex New York 
Steel Casting Co., Columbus, © The Enterprise Wheel & Car Corp., Bristol, \ Wisconsin charter has been issued 1 los 
Some improvements to its plant are planned Va.. recently was incorporated by W I r. Ryerson & Son, Inc Chicago, ar ilinoi= 
the Central Foundry Co., Holt, Ala Daniel, J. B. Lyon and others corporation with $4,200,000 authorized capital 
lhe foundry building at the plant of the Mt Capitalized at $250,000 the Universal Tool & nd a Wisconsin interest given as $61,314. The 
Vernon Mfe. Co.. Mt. Vernon, HL, recently was Machine Co., Canton, recently was incor Ryerson interests some time ag: purchased 
amayved by fire porated by J. E. Lehma H. E. Black, M. I the assets of the Conradson Machine Co.. Greet 
Plans are bemeg prepared by the Connecticut Weida, H. A. Weida and .\ B. Arbaugl Bay, Wis., and W A Morey, in charge i the 
Castings Ce Waterbury, Conn., for the erec Capitalized at $40,000 — the Murray lron plant, is designated as Wisconsin agent 
thot i oan addition to its plant Foundry, In Soston, recently was incorporat The Milwaukee Air Pump (: has moved 
the Republic Brass Co., Cleveland, has ob ed by Elbridge G. Giger, James Murray, Gard into its new $100,000 plant at 10-12 Keet 
‘ined a permit to erect an addition to its ner, Mass., and George Faulkner iwenne, Milwaukee, which has a capacity ot 
shoy t 1623 Kast Forty-fifth street, Cleveland The General Smelting & Refining Co., De- 5000 water systems annually rhe O-E Spe 
The Malleable Tron Range Mfg. Co., Soutl troit, has been incorporated with $10,000 cap cialty Mig. Co., heating specialties, affiliated 
Bend, Ind., recently increased its capital stock ital stock by Samuel Cooper, 678 Leland with the pump company, has also moved int 
om $40,000 to $400,000 avenue, Daniel Temehin and others the new plant. John R. Ball is president and 
lhe capital stock of the Louisville Car & [The Blackwood Electric Steel Corp., Park treasurer of both companies 
Foundry Co., J.ouisville, Ky., reeently was in ersburg, W. Va., has awarded a contract for The Western Brass Mig. ( Milwaukee 
reased from $10,900 to $75,000 the erection of a plant building, one story, 14( which recently was incorporated with a capita 
Che Cheboygan Brass Foundry, Cheboygan, x 230 feet stock of $40,000, has succeeded the partnershiy 
Mich plans to rebuild the part of its plant Che Hendee Mig. ( Springfield, Mass., known as the Western Brass & Aluminun 
ecently damaged by fire has purchased the property of the Harley Co., Foundry Co., 241 Reed street The business 
Erection of an addition to its foundry ts East Springfield, Mass., brass founder and remains in control and under the active mat 
lanned by the Pratt & Letchworth Co., 189 drop forger, a subsidiary. agement of its founders, S. M. and F Ik 
lonawanda street, Buffalo The Universal Steam Turbine Co., Ltd., Mon- Liebenberg. 
Che Carthage Machine ( Carthage, N. Y¥ treal, Que., has been incorporated with $200,000 Stockholders of the Perfection Hoist & En 
is increased its capital stock from $25,000 capital stock to manufacture steam turbines, gine Co., Two Rivers, Wis., unable to secure 
$100,000 etc., by Napoleon Garceau, Gaston Ringuet and adequate working capital, have decided to liqui 
The Utica Heater Ce Utica, N. ¥ has J. Wilfred St. Ouge, of Drummondville, Que. date the assets and are selling all of the build 
nereased its capital stock from $550,000 te Capitalized at $250,000 the Consumers Found ings, machinery and _ othe equipment. The 
$850,000 ry Co., New York, recently was incorporated by company was organized in Milwaukee and 
Che Price-Evans Foundry Co., Chattanooga S. G. Benson, J. M. Schwartz and E. §S moved to Two Rivers two years ago. It never 
fenn.. has increased its capital stock to $120, Washburn. The company is represented by entered actual production 
oo 1. T. Crane, 2 Rector street, New York. Rights to manufacture the pumps and pump 
rhe Eureka Foundry Co., Chattanooga, Ballinger & Co., architects, Philadelphia, are ing engines made by the Northlite Mfg. Co 
fenn.. has increased its capital stock to $50, receiving bids for the erection of a _ factory, Chippewa Falls, Wis., until it decided recently 
rT icundry and machine shop for the Reading ‘to retire from business, have been acquired by 
lhe Chippewa Pump Co Chippewa Falls, Hardware Co., Reading, Pa. It is estimated the American Steam Pump Co., of Battk Creek 
Wis.. plans the erection of « plant for the the plant will be built at a cost of $250,000. Mich. The foundry department of the Nort] 
inufacture of pumps, etc Soil pipe fittings and general foundry work lite company has been taken over by a new 
lhe Odin Stove Mfg. Co., Erie, Pa., has will he done in a new plant to be erected in company, the Mattson Foundry Co., and the ma 
warded the contract for the erection of an North Nashville, Tenn., by the Jakes Foundry chine shop by G. W. Johnson, who was asso 
ddition to its plant, 40 x 160 feet. Co. A foundry building now owned by the ciated with DeWitt E. Yates in the management 
Capitalized at $10,000 the Sunbeam Furnace companys will be dismantled Robert Jakes Is of the old company. Mr. Yates has been en 
Co.. 1123 West Thirty-seventh street, recently president of the company. gaged by the American Steam Pump Co. in at 
was incorporated to manutacture and deal mn Che Brighton Dry Dock Ce West New executive and engineering capacity 






























